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EDITORIAL  NOTE 


An  American  edition  of  this  "  Atlas  of  Fractures 
AND  Dislocations,"  translated  from  the  fifth  German 
edition,  is  needed  and  will  be  welcomed  by  botli  students 
and  practitioners. 

Fractures  and  dislocations  cannot  be  properly  taught 
nor  understood  without  illustrations  showing  the  visible 
external  deformity,  the  X-ray  sliadow,  the  anatomic  prepa- 
ration, and  the  method  of  dressing.  These  are  as  necessary 
here  as  with  anatomy. 

The  book  of  Professor  Helferich,  better  than  any  yet 
published,  answers  the  requirements  for  illustrations.  We 
have  much  to  thank  the  author  for.  Such  a  splendid  col- 
lection of  illustrations  is  possible  only  in  a  very  large 
clinic,  and  represents  time,  labor,  and  great  care.  The 
work  has  been  reviewed  with  pleasure  and  profit. 

Jos.  C.  Bi/)odg()od. 

Baltimobe,  June,  190g, 
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PREFACE  TO  THE  FIFTH  EDITION 


The  present  edition  has  been  enriched  by  the  addition 
of  nine  skiagraphs  and  twenty-one  text  fignrcss.  The  text 
of  the  epitome  has  been  enlargeil  and  t*orreeted.  The 
original  intention  of  retaining  the  character  of  an  epitome, 
and  describing  im{K)rtant  matters  more  fully  at  the  expense 
of  questions  of  great  rarity,  has  been  adhereil  to.  Ac- 
cordingly, I  refrained  from  inserting,  from  the  wealth  of 
my  skiagraphs,  reproductions  of  rare  conditions.  On  the 
other  hand,  the  reader  will  find  many  new  Kontgen-niy 
pictures  illustrating  the  cx>mmoner  fractures.  To  assist  in 
the  understanding  of  the  Rontgen-ray  plates, — ^and  I  have 
no  doubt  manv  think  this  a  verv  difficult  matter, — I  have 
taken  skiagraphs  of  normal  joints  and  a<l(lc<l  an  explan- 
atory outline  sketch  carefully  prcjian^l  by  Dr.  WerncT.  It 
is  to  be  regretted  that  we  do  not  as  yet  jK>ssess  nny  methcxl 
of  reproduction  which  would  enable  us  to  j)resent  pictures 
approaching  in  excellence  the  Rontgen-ray  plates.  Many 
of  the  Rontgen-ray  pictures  were  reproduc(Kl  directly  fn>m 
original  plates  of  larger  size  (as,  for  instance,  the  nine 
plates  representing  normal  structures,  Plate  0,  and  text- 
figures  97,  105,  106,  156,  157,  and  158).  Others  were 
reproduced  from  drawings  by  Dr.  Wenier,  copied  fmm 
original  plates  and  photographs.  These  are  Plate  7,  and 
the  text-figures  2,  3,  66,  76,  80,  82,  87,  90,  and  others. 
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of  nine  skiagraphs  and  twenty-one  text  figures.  The  text 
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I  trust  the  book  will  be  found  useful  in  the  study  of 
fractures.  I  earnestly  request  the  reader  not  to  n^lcct 
either  the  text  or  the  explanations  of  the  plates^  and  to 
read  with  the  corresponding  parts  of  the  skeleton  in  his 
hand.  Both  in  the  general  and  in  the  special  portion  of 
the  book  I  have  endeavored  to  present  as  complete  a  view 
of  each  case  as  possible,  and  to  equip  the  physician  for  the 
manifold  appearances  that  he  will  meet  with  in  practice. 

Dr.  H£Lferich. 


EXTRACT  FROM  THE  PREFACE  TO 

THE  FIRST  EDITION 


Thls  '^ Atlas  and  Epitome'^  L<  intended  tii  dMlhate  the 
student's  introduction  to  the  important  departmeflt  of  fn^ 
tures  and  dislocations,  and  to  serve  as  a  ready  rffenupfy- 
book  for  the  use  of  physicians  in  general  pTMtiee.  I  faaivc 
endeavored  to  make  the  Ixiuk  one  of  practical  utiihy.  and 
at  the  same  time  to  eluci<late  ?Jome  of  the  nK*re  imp>naii* 
questions,  es[>ecially  thoee  conntcted  with  the  anatt>my  <4 
fractures. 

The  first  suggestion  for  the  book  cam»r  thn:<igh  tb^  f«l>- 
lisher,  and  I  was  glad  to  agree  to  hi-  [»n»|:»t*iii-o.  I  wrJ- 
corned  the  oj)port unity  to  u^e  the  >j»ecimett-  aifI  'Iniwin^^ 
which  I  had  collected  in  the  cnurse  of  v^r-,  an«l  I  »*• 
glad  also  of  the  chance  to  c<>n tribute  sr»m*-!h:ng  tt»  d^e 
general  diffusion  of  a^eful  kn^iwledge  in  a  dejortm^ut  *'{ 
meilicine  in  which  much  harm  can  be  drme.  and  wh>-ti  Ia* 
of  n^cent  years  acquired  great  importance  i»T  il^t  eniir»- 
ImmK'  of  physicians. 

It  is  distinctly  emphasize<l  that  thi-  lxif»k  i«  in  tk»  w^^hp- 
intended  as  a  substitute  for  dini^-al  stu*ii^  r»r  -j^^ial 
coiwses,  and  can  only  serve  to  complete  an*!  illii-trat/^  tfe- 
demonstrations  and  explanations  f»f  the  clinir^l  iffHtrh^r. 

Part  of  the  specimens  were  artificial ly  prrrfiK-Ml  an^J 
prepared.     It  has  been  my  custi>m  for  vicoe  y*^r^.  in  cr#f>- 
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nection  with  my  course  of  operative  surgery,  to  produce 
the  more  important  injuries  on  the  cadaver.  Many  of  the 
plates  and  figures  represent  specimens  which  1  liad  occa- 
sion to  study  when  I  acted  as  assistant  to  Herr  Geheimrat 
Thiersch  in  the  Leipziger  Klinik,  and  later  in  Munich  and 
at  this  place;  others  belong  to  the  pathologic  anatomic 
collections  in  Munich  and  Greifswald,  and  were  kindly 
placed  at  my  disposal  by  Professor  Bollinger  during  his 
incumlxjncy,  and  more  recently  by  my  colleague,  Professor 
Grawitz. 

The  present  epitome  arose  out  of  my  desire  to  perfect 
the  explanations  accompanying  the  plates,  which  di<l  not 
seem  to  me  quite  sufficient.  The  various  divisions  of  the 
Atlas  are  immediately  followed  by  corresponding  portions 
of  the  ei)itome.  Injuries  of  common  occurrence  and  prac- 
tical importance  are  described  in  detail,  while  rare  ones  are 
described  with  a  few  words. 

Dr.  Helferich. 
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Plate    58. — Typical  Displacement  of  the  Fragments  in  Supracondylar 

Fracture  of  the  Femur. 
Plate    59. — Fractures  of  the  Lower  End  of  the  Femur. 
Plate    6().— Dislocation  of  the  Patella. 
Plate    61.— Fracture  of  the  Patella. 
Plate    62.— Fracture  of  the  Patella. 

Plate  62a. — Skiagraph  of  a  Normal  Adult  Knee-joint;  Anterior  View. 
Plate  626. — Skiagraph  of  a  Normal  Adult  Knee;  Lateral  View. 
Plate    63.— Fractures  of  the  Tibia. 
Plate    64. — Fractures  of  the  Leg. 
Plate    65. — Fractures  of  the  Lower  End  of  the  Leg. 
Plate    66.— Typical  Fracture  of  the  Ankle  (Pott's  Fracture). 
Plate    67. — Fracture  of  the  Ankle. 

Plate  67a. — Skiagraph  of  a  Normal  Ankle-joint;  Anterior  View. 
Plate  676. — Skiagraph  of  the  Normal   Astragalo- tarsal   Articulation 

and  Tarsus;  Lateral  View. 
Plate    68. — Dislocation  of  the  Foot  at  the  Astragalo-crural  Articular 

tion. 
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I.  GENERAL  CONSIDERATIONS 

FRACTURES 

Fkactureh  may  be  divided  into  traumatic  fractures,  or 
those  pnxlueed  by  exteraal  violence,  and  ftpoiUaneoiis frac- 
tures^ or  those  in  which  the  degree  of  external  force  that 
prodnccd  them  would  not  be  sufficient  to  cause  a  fracture 
in  a  healtliy  bone. 

Spjiitiineous  fractures  are  attributable  to  a  brittle  con- 
dition of  the  l>ones,  due,  as  a  nile,  to  neoplasms,  such  as 
sarcoma,  metastatic  carcinomata,  or  echinoc<)C(!Us  cysts ; 
to  inflammatory  disease  of  the  lK)nes,  as  osteomyelitis  with 
insufficient  osteosclcmsis  (involucra),  bone  abscess,  tuber- 
cular (paries,  syphilis  [gumma],  rachitis  [ran*],  or  osteo- 
malacia; to  nutritive  disturbances  of  the  bone  in  <liscases 
of  the  spinal  cord,  such  as  tabes  and  syringomyelia  ;  or  to 
gnive  ilisturbances  of  metabolism,  such  as  osteopsathyrosis 
(fragility  of  Imne)  in  gout.  The  discussion  of  this  class 
of  fractures  will  not  find  a  place  in  this  work,  which  deals 
exclusively  with  traumatic  fractures  occurring  in  healthy 
bones. 

[Attention  should  he  cidled  here  to  the  fact-  that  not 
infrc(piently  a  fracture,  usually  associated  with  but  slight 
tnunna,  may  be  the  first  sign  of  a  medullary  sircoma. 
For  this  reason  one  should  be  very  suspicious,  especially 
in  an  adult,  of  a  fracture  following  an  unusually  slight 
trauma.  The  question  of  diagnosis  could  probably  be 
settled  by  an  examination  with  the  Rontgen  ray.  It  is 
2  17 
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also  to  b(>  lx)riie  in  mind  that  a  fracture  at  the  site  of  a 
medullary  saixH>ma  may  unite  (Kocnig).  Personally  I 
\\ix\i\  never  observed  this  to  take  place. 

Fiiietures  in  lieided  wises  of  osteomyelitis  are  not  un- 
usual. In  such  instancvs  the  bone  is  weakened  by  the 
^reat  inereas(»  of  tibi*ous  tissue,  a  condition  called  odUu 
Jihi'fMff  (von  Reeklinghausen).  Instead  of  a  fracture  there 
may  be  a  bending  of  the  Ixme.  With  projKjr  treatment 
we  may,  however,  ex|)(»ct  firm  union,  although  it  is  usually 
<lelaye(l,  and  for  this  reason  the  fracture  dressing  should 
be  maintained  for  a  longer  periiKl. 

Tlu^  relation  of  e4)ntusion  of  the  bone  as  an  etiolc^c 
faelor  in  pyogenic  and  tubercular  osteomyelitis  and  prim- 
ary sarcoma  is  a  very  interi^sting  one.  Observation  has 
(lemonstniteil  that  these  diseases  very  rarely  follow  a  com- 
plete fiiK^ture,  but  are  fre(|uently  associated  with  contusion 
of  the  b(me  with  or  without  splintering.  For  this  reason 
if  the  indunition  and  swelling  following  a  tnmnm  of  tlic 
bone  do  not  disapjM'ar  in  tlu?  usual  time,  we  should  be 
suspi<*ious  ii{'  the  onset  of  one  of  these  dist^ases,  and  insti- 
tute an  early  investigation. — El).] 

Fractures  are  divided  into  coinpomid  [open]  and  Himflt 
or  siihrufanroun  frdrimrM.  A  compound  fracture  is  one  in 
which  there  is  a  simultanc»ous  injury  of  the  skin  and  soft 
parts  at  the  s(»at  of  fracture.  As  a  rule,  this  involves  ex- 
posure of  the  seat  of  fracture  to  the  air  and  to  infection 
r<»aching  it  from  without ;  but  even  when  the  injury  to 
tlK'skin  and  s<»ft  parts  is  slight  and  do(\s  not  eommunieate 
with  the  fracturiHl  lume,  it  is  still  spoken  of  as  a  com- 
|>ound  fhu^ure.  In  the  treatment  of  such  cases  the 
strictest  antisepsis  or  asepsis  is  to  be  observ(Kl  in  ac»eord- 
ance  with  the  accej)ted  principles  (if  surgery  ;  this  offers 
th<^  only  prospect  of  a  favorable  course  in  compound  frac- 
tures, which  wer(i  formerly  <'onsiilcrc<l  so  dangerous.  In 
other  respe<'ts  the  treatment  does  not  differ  from  that  of 
simph*  fractures,  having  for  its  aim  the  firm  union  of  the 
fractui*ed  bone  with  the  least  j)ossible  amount  of  displace- 
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This  U,  uf  rouree,  u  morL-  dillit-tilt  task  in  cota- 
Himl  trnvtun^,  iiiul  the  mirgcon  b  otVti  forcL-d  tn  be 
mtent  with  a  more  or  Icsb  imperfeot  result. 

_      As  we  shall  not  rfiliini  l<i  thu  suhji%t  of  coitijiouiid  (rau- 
" tares  in  this  work,  a  few  rctimrks  on  the  treatment  will- 
lie  ill  order.     If  the  entiipouiul  fmclurc  ig  not  tui  scvirre  lut 
to  require  primary  aiiipututiuii  of  the  limh,  eoiie»rvative 
tri'aliiicnt  may  he  Instituted.     The  first  ntiil  most  iitipor- 
■  taut  indication  in  thnt  case  is  to  employ  every  mcaun  to 
render  the  wound  aseptic     To  this  oml  the  primary  dress- 
inn  shoulil  he  applied  as  after  an  oix-mtiou  (even  under 
full  anesthesia  if  necessary).     If  the  skin  has  nu-rely  hecn 
injured  l>y  a  sharp  fr^mnrt  of  lione  pitreiiig  il  from  with- 
in, the  case  is  much  simpler,  and  a  goixl  result  wit)  usu- 
ally Ih!  nhl.-iined  by  disinfecting  the  wound  and  sumtund- 
"^    !  skin,  replacing  the  fm^ments  of  bone,  and  applying 
niint^     Later  a  well-fitting  plaster  dressing  may  Ini  siib- 
litut^,  if  necessary,  under  iuiesthesia.     If,  however,  the 
Unn  has  been  injured  by  the  external  force  which  cnuscd 
'e  fracture,  willi  the  prodm  tion  of  an  extensive  contused 
<i  contaminated  wound,  all  sinuses  and  jxH^kets  must 
Kp  carefully  htid  open  with  the  knife  and,  alt<T  thorough 
sansing.  packed  with  aseptic  gauze;  the  tneehanical  tifut- 
ent  of  such  a  fnulure,  which  must  be  applied  at  the  same 
',  is  often  very  difficiJt. 

[The  term  <-niu|K)iin(l  or  open  f^raeture,  I  Ix-Iieve,  shuuhl 
be  slriclly  con6ned  to  one  in  which  the  skin  wound  com- 
iMinileates  with  the  aesit  of  the  fracture.  Amputation 
-hoiild  \ye  tlie  last  resort.  Every  attempt  shouhl  he  made 
lo  save  the  limb.  It  should  be  decided  at  once  whether 
.in  operation  is  indirate*).  In  the  treiiiment  of  eonii>ound 
fracture  in  which  amputation  is  not  imlicati-d  one  sh<»uld 
eitlierdo  ve:^-  little,  or,  if  it  is  considered  Ix^t  to  o|wnite, 
the  operation  should  be  most  carefully  performeil,  with  the 
most  tliorouph  surgiciil  teehnic.  In  the  firwt  instance  we 
decide  ngninst  operative  interference,  l)e*!Hu.se  the  wound  is 
small,  the  laceration  of  the  soil  iiarts  not  cxteuMve ;  there 
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is  no  nerve  injured,  no  large  hematoma.     The  fracture 
can  be  easily  reduced,  and  there  are  no  comminuted  frag- 
ments which  cannot  be  replaced,  and  we  judge  from  the 
history  of  the  accident  and  nature  of  the  external  wound 
that  the  degree  of  the  infection  has  been  slight     Here  it 
is  only  necessary  to  disinfect  the  external  wound,  irrigat- 
ing it  with  a  solution  of  I  :  1000  bichlorid,  or  to  swab  it 
out  with   pure  carbolic  acid   (Lister's  method).^      It  is 
probably  best  not  to  completely  close  the  external  wound 
of  the  skin,  because  if  there  is  much  hemorrhage  from  the 
fracture  the  wound  will  act  as  a  safety-valve,  and  there 
will    be   no  distention  of  the  tissues  with  blocxl  which 
lowers  their  resistance  to  infection.     In  these  cases  if  there 
is  much  (liscrhargc  of  blcHKl,  the  dressing  should  l>e  fre- 
qucMitly  changed,  and  the  external  surface  of  the  wound 
and    the   skin    redisinfected.      The    blood-clot,  however, 
which  will  be  found  filling  the  external  wound  at  the  first 
dressing,  should  never  be  disturbed.     These  cases  of  com- 
|)(>und  fracture  should  run  an  almost  afebrile  course  with 
less  elevation  of  temperature  than  in  a  simple  fracture, 
because  in  the  latter  the  blood  has  no  exit,  and  there  is 
fever  (100°   to   102°   F.)  from  the  absoq)tion  of  fibrin 
ferment,  but  associated  with  this   fever  no    leucocvtosis. 
Elevati<ni    of  tem|)erature   and    leucocytosis    in    a    com- 
pound fractunj  should  be  considered  an  indicaticm  to  open 
and  disinfect  the  wtmnd.      In  the  secH)nd  instance  the  indi- 
cations for  oi)erative  interference  in  a  compound  fracture  are 
numemus,  the  most  imjxjrtiint  being  thon)iigh  disinfection; 
the  next,  better  reduction  and  fixation  of  the  fragments. 
Either  should  be  wnsidered  a  sufficient  indication.     Great 
laceration  of  the  s<>fl  parts,  excessive  hemorrhagic  exudate 
or  a  hematoma,  nerve  or  tendon  injury,  are  other  indica- 
tions.     When  we  ojx'rate,  it  should  be  done  with  the  most 
careful  teehni<»and  the  best  |iossible  surroundings.     In  the 
majority  of  instances  a  patient  with  a  comjK)und  fracture 
would  have  a  better  chance  of  recovery  without  operation 

*  See  Progressive  Medicine  for  December,  1901,  p.  271. 
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if  the  operation  could  not  be  done  in  a  proper  and  thor- 
ough manner.  In  the  operation,  after  the  thorough  disin- 
fection of  the  skin  and  external  wound,  the  wound  siiould 
be  enlarged,  disinfecting  as  we  proceed.  In  approaching 
the  bone,  the  greatest  care  should  be  taken  not  to  disturb 
the  periosteal  attachments  of  the  fragments.  Only  those 
fragments  should  be  removed  which  have  no  jx^riosteal 
attachments.  In  the  majority  of  instances  it  is  better  to 
approximate  the  fragments  with  silver  wire,  disturbing  the 
periosteum  jis  little  as  possible.  If  the  approximated  bone 
cannot  be  covered  with  periosteum  nor  healthy  skin,  it 
should  be  covered  with  a  muscle-flap.  Every  effort  should 
be  made  to  cover  the  bone  at  the  seat  of  the  fracture.  If 
possible,  the  skin  opening  should  Ix;  closed.  The  indica- 
tions for  drainage — which  is  best  acwjmplished  by  nibber 
tissue,  never  a  drainage-tube — are  excessive  hemorrhage 
from  the  bone  and  laceration  or  contusion  of  the  soft  partes 
which  threatens  their  circulation.  If  this  is  excessive,  the 
skin  wound  should  be  left  wide  open.  In  such  instancies 
frequent  dressings  are  indicatcnl  to  prevent  or  inhibit  sec- 
ondary infection.  It  is  remarkable  what  excellent  results 
can  be  obtained  in  the  most  grave  cases  of  compound  frac- 
ture by  early  and  proper  operative  interference,  proper 
drainage,  and  the  most  careful  after-treatment. — Ed. J 

Varieties  of  Fracture 

Acconling  to  the  degn^e  of  sepanitiou  of  the  fragments, 
fractures  are  divided  into  cmnpkic  and  incowplck'.  The 
latter  class  includes  jumLre.%  traversing  tlK»  bone  without 
producing  any  alterati(m  in  its  outward  form  ;  rnfracfiouH 
(  "  greenstick  "  fractures),  which  occur  nuist  commonly  in 
children,  particularly  in  the  bow-legs  of  rachitic  children, 
although  oc»casi<mally  also  in  the  long  bones  of  adults  ;  and 
depreiwed  fradure.^y  which  occur  chiefly  in  flat  bones. 

In  a  cojnpiete  fraehire  the  line  may  assume  various 
forms ;  hence  we  distinguish  tranHvei'.se,  Miqucy  hnyilad- 
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PLATE  1. 

Bendin]^  Fractures  (Qreenstick  Fractures). — ^Fig.  1  a  audi. 
— Tibia  and  libiila  of  the  left  lower  extremity.  From  a  boy,  fonrteea 
yrurH  <»1(1,  who  was  caught  between  the  cogwheels  of  a  threahin^ 
iiiiu'hiiu'.  The  outer  suifacr  of  the  two  bones  is  shown;  the  cpiphy- 
H<*al  lilies  i\n*  still  visibh*.  The  fracture  of  the  fibula  appears  about  2 
iiirlics  hi^luT  than  that  of  tht^  tibia.  ](oth  bones  are  bent  at  the  seat 
of  fiiu'tin'c,  fiM'niiii^  on  the  out4-r  surface  a  projecting,  and  on  the  inner 
siirfatM*  a  n'<*o(lin^,  an^lc.  The  lK>n(ling  lirst  prod  need  a  solntum  of 
roiitiiniitv  on  the  (•onvt>x  surfiice,  the  fnicture  being  oompleted  by  the 
r<»riiiation  or  the  (^)ianicteristic  w(Hlge,  which,  however,  has  not  com- 
pl('t4>lv  s(>|Kinit4'(l,  and  is  still  held  in  place  by  a  bridge  of  bone,  at  the 
li>\\i  r  IhuiIit  in  the  casi>.  of  the  tibia,  at  the  upper  border  in  the  oasoof 
the  libiiliv.     (Fnini  the  author's (»ollp(?tion.) 

I''i^.  'I  It  and  h.  Tibia  and  (ibula  from  the  nkeleton  of  an  adult 
aft^T  a  fraetun'  had  U'en  phmIikhhI  artificially  with  the  aid  of  Rismli's 
<>st4'iH-];ist.  It  is  s4M'n  at  a  ^laiu^C!  that  the  fracture  was  prodnced  1^ 
iM'iidin;^  the  Ume.  The  tibia  shows  an  excellent  sample  of  oblique 
frael  lire.     ( I'roin  the  author's  «»lhH*tion.) 


iiHtJ^  Mild  sjtintf  Jnfchii'cs,  If  tlie  bone  is  bn)kcn  into  a 
iimnhcr  of  small  tragm(»nts,  wliirli  may  or  may  not  be 
held  t<);;('tli(»r  by  poriosU'iim,  \v(^  sjK*ak  of  a  comminuied or 
sjt/infrrcd  frffrfiiir,  T'bm*  may  In?  inuUiple  fracture  of  the 
same  bone,  as  fracture  tbroiigh  the  upper,  lower,  and 
intermediate  iwirtioiis;  luu]  yhtn(iftt)feoyi<  fradures  of  sev- 
<Tal  Imuhs,  as,  for  <'xam])le,  fraetiu'e  of  Imth  bones  of  the 
forearm  or  leg,  (»r  (»1*  various  bones  situated  at  some  dis- 
taiK'c  from  one  anotli(»r. 

It  is  not  without  importaiiee  to  (l(»t(Tmine  whether  a 
IVaeture  is  dirrcf  or  ind'nrvf.  These  terms  are  used  to 
indicate  the  s<»at  (d*  fracture  in  relation  to  the  {>oint  of 
impact  of  the  l)r<*alving  force.  If  the  seat  of  fracture  cor- 
responds with  that  of  the  injury, — as,  for  example,  frac- 
ture of  the  nlna  sustained  in  wnnling  ofl'a  blow  ("parry- 
ing frartnre"), — the  Inicture  is  said  to  bo  dirvd.  But 
when  a  child  f:ills  on  its  outstretched  hand  an<i  sustains  a 
fracture  of  the  ekivi<*le  or  of  th<' lower  eaid  of  the  hunienis. 
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it  is  called  an  indirect  fracture.  Since  the  eflTects  of  the 
insult,  consisting  in  contusion  and  subcutaneous  hemor- 
rhage, occupy  the  seat  of  the  fracture  itself  in  direct 
fractures,  the  latter  are  generally  considered  more  serious 
than  indirect  fractures. 

Another  important  jK)int  is  the  incidence  of  certain 
forms  of  fracture  according  to  age.  That  the  greatest 
number  of  fractures  occur  among  adults  is  easily  under- 
stood, since  this  class  is  most  engaged  in  heavy  labor,  and 
accordingly  exj)osed  to  the  dangers  and  accidents  incident 
thereto.  To  obtain  a  correct  idea  of  the  signific^ance  of 
statistics  it  is  necessary,  however,  to  romoml)er  the  relation 
of  the  total  number  of  inhabitants  to  the  different  jwhckIs 
of  life.  Keeping  this  in  mind,  it  is  found  that  fractures 
are  most  frequent  between  the  ages  of  thirty  and  forty 
(15.4^) ;  fractures  are  more  common  in  old  persons  than 
in  chihlren,  the  latter  up  to  the  age  of  ten  representing 
the  minimum  of  incidence.  Tiie  frequency  of  fractures 
in  old  age  is  partly  explained  by  the  incn'ased  brittlcness 
of  the  bones  due  to  senile  atrophy  of  the  l)ony  tissue  (dim- 
inution of  orgtinic  constituents  in  the  bones).  In  youth 
the  presence  of  a  cartilaginous  joint  betwe<'n  diaphysisand 
epiphysis  plays  an  important  role  in  the  etiology  ;  instead 
of  actual  fracture  of  the  long  bones,  epijfhi/scd/  srjt((rafiotis 
are  more  likely  to  take  place,  similar  to  those  which  oeeur 
sp<mtaneously  in  inflammatory  j)rocesses,  such  as  syphilis 
and,  especially,  acute  osteomyelitis. 

The  degree  of  force  necessiiry  to  j)roduoe  a  fracture 
varies  greatly.  As  has  been  said,  a  conii>aratively  slight 
ft>rce  suffices  in  the  case  of  children  (<'pipliyseal  separation) 
and  old  jx^rsons  (senile  atrophy).  In  a  healthy  adult  the 
resistance  of  individual  bones  varies  ;  thus,  the  following 
widely  differing  results  were  obtained  by  actual  tests  : 

Female  clavicle 120  kg. 

Female  hiimerus ^>iM>  " 

Male  radiuM <^'^4  '* 

Neck  of  femur  in  a  man      ^l''> 

Tibia 450-650  ** 
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In  rare  instances  fractures  liave  occurred,  without  any 
accident,  while  the  individual  was  engaged  in  onlinarr 
work,  such  n.s  climbing  a  ladder  with  a  load  on  his  back. 
These  are  the  so-called  oceujiation  or  work  fractures.^ 

Oiir  kn<)wle<lge  of  the  mechanism  of  fractures  is  obtained 
fn>ni  a  stu<ly  of  sjKxuinens  that  happen  to  present  a  frai*- 
tiire  an<l  of  fractures  ])roduced  artificially  on  the  cadaver. 
Tlui  results  ()l)tjiiiie<l  in  these  two  different  ways  are  foinid 
to  nj::ree.  Most  forms  of  fnicture  can  l)e  pixxluced  with  vory 
litthi  trouble ;  and  a  little  experience  and  wireful  obser\'a- 


a 


b 


Fi^.  1. — Various  forms  ot  tyj>M*al  1>piif]in^  or  greenBt-ick  fnictnres: 
fi,  ()1>U(|U('  fnK^ture  ;  h,  tnuisvers*'  fracture  with  HwurpR ;  e,  oblique 
fracture  with  wjKiralion  of  a  wrd^e-sliaiHHl  piece. 

tion  will  <'nable  <»ne  in  most  eases  to  determine,  by  an  ex- 
amination of  the  sp<rimen,  the  mechanism  of  the  fracture — 
/.  f.,  tlu'  way  in  which  it  occurre<l.  Such  knowledge  may 
be  useful  in  me<lieole<rjd  cnses. 

A  bending  (or  greenstick)  fracture  (Plate  1)  is  pnv 

diiee<l  by  bemlin^  tlic  boii(»  lu'vond  the  limits  of  its  elas- 
ticitv.  The  so-e;ill('(l  rihitirr  or  hrmlinf/  n*sistance  of  the 
bone   is  oven*ome   bv  :i   fon-e  aelintr  frnm   without  in  a 


*  (iolehie\>ski,  '*  Atlas  ami   lOpitomc  of  I)irt<*iis<'s  Caused  by  Acci- 
dents,'»  W.  B.  Saunders  it  Co.,  1SKH>. 
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<lirectKin  perpemlicular  to  tho  long  nxis  of  the  bono. 
When  a  stick  is  WdI  aiiJ  finally  liroken  across  the  knee, 
till-  (iiiiVL'x  silk'  is  the  first  to  yield,  ami  prwisely  tht 
siirac  tiling  occurs  in  a  long  l»one  tlmt  is  Imikon  in  Ihc 


Fig,  2.— CluinwtHi.Hlii-  li.'iirliiiir  "r  ) 
■Till,  r«iH-rijilJy  till-  nwliu?!.      Ski;i{:ni|ili 
IH  iui<ciiiipl<>l'-.     Ttw  Wiy  litiil  Ixi-n  iiiji 
mluPi:iK  ihr  fiwlxirir  it  wns  rernlpmil  cnniplt 
tioiukl  ^i^laccnivut.     1!<km]  rwovery. 

same  way.  In  tiotual  praclii*'  such  ii  fracture  may  Iw  pni- 
ilac<^^]  in  various  ways;  an,  for  example,  hy  an  ovci'liwiii 
appliiil  to  the  iinsli)))>iirli-<l  niiilillc  ]»ortion  of  the  Ijone, 
•■r  by  ln*inling  the  l»one  whilt>  one  extremity  is  fixed. 
This  vurietv  of  fracture  rcBiilts  when  the  osteoclast  is  use<t 
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PLATE  2. 

Torsion -fractures.— Fig.  1  a  and  6.— Toreion  fracture  of  the 
upiHT  half  (»f  the  sliaft  of  the  femur  iu  a  woman  eighty  years  of  age. 
Tlu*  fi-ju'ture  was  pro<liic«tl  by  n)tation  of  the  Ixxly  while  the  foot  re- 
niaiiUHl  (ixi'd.  The  illustnition  shows  the  anterior  aspect  of  the  (left) 
thi^h  lH)nc  with  a  U'autiful  sitinU  line  of  fracture.  Figure  1  h  »\\o\\i> 
the  two  fniKini'nts  sepjirately  (opene<l  like  valves,  as  it  were).  The 
spiral  form,  the  acutely  oblique  fi'aeture,  and  the  longitudinal  portion 
of  tlu"  line  of  fnu'tnre  are  readily  n'cognized.    (Author's  ol>servation.) 

I-'i^.  M  a  and  h. — Artilieial  fracture  of  the  femur  by  ttirsion.  The 
ilhistiation  shous  the  spiral  line  {Kissing  upwanl  and  to  the  right. 
In  li;:nn-  'j  /;  th(>  rliomlK)idal  fragment  is  shown,  turned  Ijnck  like  the 
I  ill  of  a  bn\  :  it  was  pnMluced  by  two  longitudinal  lines  of  fracture 
rnniiin;;  into  the  spiral  line.     (From  author's  collection. ) 


or  wlnn  ono  of  the  weaker  hones  is  broken  over  the  ed^  of  a 
tahle.  A  hendiii*::  inu'tiire  resiiUs  also  when  the  rigidity  of 
a  Iniip;  l)oiu'  is  overtax<'(l ;  the  hone  at  the  same  time  .^^ustains 
a  hcinlino:an<l  acMnnpressin^i^  force  in  its  longitiulinal  direc- 
tion and  fnieture  resnlts  at  the  weakest  j)oint,  where  the 
hrnihng  is  ^n^atest,  as  so(m  as  the  limit  of  i>erfect  ela.sticity 
is  ov<'rs1e|)p<Ml.  A  i)i'actioal  illnstration  of  this  mechan- 
ism may  he  observed  wiien,  afl<*r  ofm^^hot-fraeture  or  fnic- 
tiire  l)y  torsion  of  the  tibia,  the.  individual  attempts  to  get 
np  and  the  fibnla  is  snap|K'd  in  two  by  the  weight  of  the 
body  (see  IMale  Oo,  Fijr.   I). 

It  is  important  for  nuHlieoIejral  ]mr[>o.ses  to  rememlwr 
that  a  j2:reensti<'k  fraetnre  has  a  very  eharacteristic  aj)[>ear- 
anee  and  is  easily  rcH'oirnizcd  in  the  anatomic  specimen. 
The  convex  si<le  pn'sents  a  fissnre  or  cnick  which  is 
nsnalh'  converted   into  n  <'onii)lcte  fnietnre  bv  the  sudden 

•  1ft' 

sc|>aration  of  a  wed^e  ol'  l>one.  The  base  of  this  weilge, 
wlii"h  may  be  j»artially  or  eoni|)letely  se|)anit(»d,  or  only 
outlined  by  fissnn's  in  the  bone,  always  corresponds  to  the 
concave  si(h;  of  th<.'  broken  bone.  It  is  evident  that  the 
Ix'ndino;  of  the  bout;  may  n'sult  in  i\  fissurr,  an  hifrnvflon 
(in(!oniplete  fracture),  or  a  comjifrfr  fmrtKrr,  aeeomfxinitnl 
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mietiraes  by  separation  of  a  fragment.  Depending  im 
w  s\\i\\tQ,  size,  ami  direction  of  the  wwif;:e  of  bone,  tlie 
acture  will  lie  eitlier  Irangivj-se  or  ubUqui: 


,_  „  .1    liirsioii-fnii'tiirr'   iif     thr    liliia,      .Skiii(rraiili-      A 

tiCrvr  l.\ifiiLj-t*vi.*ii  viiun  ot  imv  fi'll  mi  tht  Ktrert  and  Riistiiindl 
frarluri-  uf  ilie  leg.  The  clinical  dJAgnoais  o(  stipmniftlleolar  lornion- 
n-ltirp  i>[  the  libi«  was  confirmod  liy  tlie  Kiintgen-ray  iiictun;, 
iTti  nnder  mirMbcMn  it  was  hiiirni  iiiip<*Bilile  to  repla™  the  fmi;- 
i-iiM  ;  the  tmrrtnre  WKK  tiixinn1in)ily  laii)  open  anil  lite  rmunienta 
tjiutnl   ttml   fiiirf  wilU  silver  wire.     Tlie   palieiit  made  u  |ierfn't 
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PLATE  3. 

Fractures  Produced  by  Compression,  Tearlof »  and  Crush- 
ing;.— Fig.  1  a  and  b. — Impaoted  fraotnre  of  the  m^^per  end  of  the 
tilmi,  which  is  wedged  in  l^etween  the  remaining  fnigniente.  This  is 
tlu^  fniiious  siK'ciiiien  in  the  colleotion  of  the  Pathologio  Institute  at 
<ii('H8en.  Figure  1  n  presents  an  anterior  view  of  the  bone,  figure  1 
/;  a  longitiulinul  (iN)n>naI)  section.  One  illnstration  supplements  the 
Dthcr,  and  togf thrr  thoy  show  the  effect  of  foroe  applied  at  the  upper 
lM)nler  of  the  tibia,  driving  the  bone  in  between  the  condyles  of  the 
fi'iMur.  The  diaphysis  of  the  tibia  has  been  wedged  into  its  epiphyseal 
fnigiiionts,  wliich  have  sj^read  out  in  all  directions. 

Fig.  *2. — Fi'iu^turi^  by  muscular  action  of  the  distal  extremity  of  the 
hoiu's  of  the  fori'arin.  Tlie  two  styloid  processes  are  broken  off,  the 
linrs  of  fnu-turo  ht'ing  semited.  The  fracture  occurred  in  a  nuiehine- 
iu^'idciit  and  was  pnHluced  by  a  sudden  pull  trausmitte<l  through  the 
lateral  ligiiiueiitx.  The  fracture  <if  the  ulnar  styloid  process  is  incom- 
ph'ti'.     That  of  the  radius  complete. 

Fig.  :{. — C'Oininiiiut.ed  fnurture  of  the  bones  of  the  forearm  at  their 
<listrtl  extivinities  by  a  iiim-lnne-accident.  Male,  aged  fifty,  while  tend- 
ing a  stcaiii-i'ngine,  sIip|H*<I  and  caught  his  arm  in  the  drum.  Imme- 
diate amputation  was  iM'rforme<l,  as  the  soft  parts  were  badly  contused. 
Then-  uas  also  a  fim-ture  of  tlie  liumerus.  Recovery  from  the  opera- 
tion with  giHKl  union  of  the  humeral  fracture.     (Author's  collection.) 


Finally,  w<»  may  distinmiish  one  more  variety  of  frac- 
tuiv  l)v  hciKliiig;  or  crushing  pHwliiced  by  direct  lateral 
pivssiirc  ajrsiinst  tlu;  oxtrciiiity  of  a  bone  in  fixation,  with- 
out actual  hciKJing  at  the  scat  of  fracture;  as,  for  ex- 
ainph',  fracture  of  the  fibula  by  the  pressure  of  the  astrag- 
alus in  a  typical  fracture  of  the  ankle.  In  this  accident 
the  pusliiu<i;  or  g;li<lino;  r<'sistan<*c  of  the  bone  is  overcome. 

Fracture  by  torsion  (Plate  2)  is  pnKluce<l  by  a  rotatory 
forc<*  overcoming  the  rotatory  resistance  or  resistance  to  tor- 
sion of  a  long  bon(».  liotati<»n  of  the  Inmc  eventuating  in 
fracture  is  possible  whenever  one  segment  of  the  bone  is 
fixe<l  whil<»  the  remaining  segments  are  rotated.  Thus,  a 
torsion- ira<'tur(?  may  be  produced  either  by  rotating  the 
distal  |>ortion  of  the  limb  while  the  boily  remains  fixe<l. 
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or,  inversely,  by  rotating  the  Ixxly  while  the  extremity  is 
fixed.  The  latter  is  the  more  frequent  accident ;  thus 
fracture  of  the  femur  by  rotation  of  tlie  Ixnly  during  a 
fall,  the  foot  and  1<^  remaining  fixed,  not  infrecjuently 
occurs.     The  former  mechanism  is  imitated  when  bv  an 

0 

artificial  torsion  a  fracture  is  produced  on  the  cadaver ;  it 
must  bc»,  iiowever,  supplemented  by  a  sharp  blow  with  a 
hammer  on  the  desired  seat  of  fracture.  The  line  of  frac- 
ture thus  produced  is  usually  distinctly  spiral.  The  spiral 
line  in  this  so-called  fracture  by  torsion,  or  spiral  frac- 
ture, is,  as  a  rule,  readily  rt»cognized.  If  the  bone  has 
been  rotate<l  to  the  right, — that  is  to  say,  in  the  same 
direc'tion  as  an  ordinary  right  screw  when  it  is  being 
screwed  home, — the  resulting  line  of  fracture  will  repre- 
sent a  spiral  wound  to  the  right.  As,  in  addition  to  the 
spiral  line,  a  double  longitudinal  fracture  is  produced, 
there  is  always  a  j>artially  or  completely  sejiarated  rhom- 
Ixiidul  fragment  which  is  characteristic  of  torsion-fractures. 
The  short  sides  of  this  rhomlx)idal  fragment  are  formed 
l)y  sections  of  the  spiral  line.  Thus  we  have  acute-angled 
«>l)Ii<jue  fractures  or  longitudinal  fractures,  and,  <xxjasion- 
ally,  oblique  fractures  with  longitudinal  fissures.  Fracture 
l)y  torsion  is  by  no  means  a  rare  occurrence  (humerus, 
femur,  tibia).  Although  it  is  probably  always  (hie  to  in- 
<lin.H?t  vi<»lence,  the  prognosis  is  unfavorabht  because*  of 
the  Jagginl  fragments,  which  tend  to  become  <lisplaced  and 
jx?rlbrate  the  skin,  rendering  the  fracture  comi)ound,  and 
becsuise  of  the  great  extravasjition  of  blood. 

[The  subject  of  torsion-fractures  has  recently  been  thor- 
oughly considered  by  Zupi)ingt»r.  ^ — Ei>.] 

Compression-fractures  (Plate  3),  or  contusion- 
fractures,  are  pnxluced  by  extenial  violence  causing  a 
sudden  compression  of  the  bone.  The  compressing  foix*e  is 
iisuallv  transmitted  bv  a  contiguous  Ixjneof  irrciiter  densitv. 
Comj)ression  of  a  long  Wmc  in  the  direction  of  its  long 

'  Beitiiigc  zur  klin.  Chimi^gie,  IIXX),  vol.  xxvii,  p.  735,  witli  eight 
X-ray  photographs. 
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ter  (Plate  54) ;  fracture  with  contusion  of  the  ealcaneum, 
re:?ulting  from  a  fall  on  the  feet ;  fracture  of  the  upper 
eiiil  of  tlie  tibia  (Platte  63,  Fig.  3,  a  and  b  ;  Plate  3,  Fig. 
1,  a  and  b).  This  class  also  includes  eases  in  which  a 
&>niall  plate  of  lK)n(i  becomes  separated  from  the  margin  of 
a  joint  (true  ^^^prain-fractiire"). 

In  the  pnxluction  of  an  impacted  fracture  the  so-cjdled 
retroadiny  resUianc^  or  irsintance  to  pressure  of  the  bone 
must  be  overcome. 

Fracture  by  muscular  action  is  produced  by  the 
sudden  pull  of  nuiscles  or  ligiunents  in  forcible  movements 
of  joints  (distortion),  and,  rarely,  by  external  violence 
(machinery  l)elts).  Typical  examples  of  this  class  are 
found  in  fracture  of  the  patella,  of  the  olecranon,  of  the 
ankle,  of  the  lower  radial  epiphysis,  etc.  In  this  variety 
the  siHi'iilled  absohUe  reHidance  or  resistance  to  traction  of 
the  bone  must  b(»  overcome. 

Comminuted  fractures  (Plate  3,  Fig.  3)  are  produced 
in  various  ways  by  powerful  external  violence  (niachine 
injuries).  The  bone  may  be  broken  into  a  number  of 
pieces  or  c*om])lctely  jHilverizcHl. 

Gunshot-fracture  (Plate  4)  is  ])r<Kluced  by  gnnsliot 
wound  of  a  bone.  A  full  charire  of  shot  dischariicMJ  at 
short  ninge  may  prcKluce  an  extensive  connninuted  fnic- 
ture  such  as  a  rifle-ball  inflicts.  A  gunshot  wound  l)y  a 
iiKKlern  weapon,  such  as  the  German  army  rifle,  model  S8, 
discharged  at  a  distance  of  800  meteiN  or  less  ii>nally  re- 
sults in  extensive  shattering  of  the  shafl  of  a  long  l)one. 
This  powerful  effect  was  alsf)  observed  in  1<S70  in  the  ease 
of  ('hass(»|)ot  rifles  when  discharged  at  very  short  range, 
and  the  explanation  then  given  was  that  tlu?  l^^eneh  used 
explosive  bullets.  This  assumption  was  later  found  to  be 
f'rrr)n(.»ous,  nor  is  the  theoiT  of  hvdrostatie  pressure  within 
the  Imuic  (marrow)  tenable.  At  the  present  day  the  }>1h*- 
uomenou  is  (explained  by  the  sudden  and  violent  dis])lace- 
iiient  of  the  molecules  of  the  bone,  the  efleet  of  which 
extends  some  distance  beyond  the  point  of  inn)act. 
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If  the  range  exceeds  700  or  800  meters,  the  resultant 
wound  may  be  a  perforation  even  in  the  (liaphysis  of 
a  IxMie,  and  the  wound  tends  to  heal  kindly.  In  the 
sjH)ngy  portions  of  the  bone  (epiphysis)  jwrforations  are 
observed  at  distances  of  600  meters  and  over. 


Sjrmptoms  of  a  Recent  Fracture 

In  the  examination  of  a  patient  suffering  from  an  injury 
it  is  advlsiible  to  gain  a  general  unpression  of  his  condi- 
tion before  examining  by  manipulation  the  {Kiinful  {)art. 
The  chanieter  of  the  functional  disturbance — the  wav  in 
which  a  patient  supfwrts  the  injured  arm,  for  instance — 
(►rten  points  to  the  correct  diagnosis.  A  complete  examina- 
tion is  particularly  important  if  the  patient  is  unconscious, 
since  he  cannot  cjill  attention  to  the  injured  part  and  shows 
no  sign  of  pain ;  in  such  a  case  the  en  tin*  body  nuist  be  gone 
over  and  every  swelling  and  ecchymosis  conscientiously 
exaniiniKl. 

Thv  charadrridie  fedtares  of  a  fradure  depend  on  the 
fi(piufion  of  continuiff/  in  the  bone.  This  solution  of  conti- 
nuity and  its  mechani(*al  consequences  constitute  the  most 
imi)ortant  symptoms  of  fracture. 

1.  Abnormal  mobility  is  the  most  important  symp- 
t4)ni.  It  is  more  or  less  pronounced  in  most  cases  of  frac- 
ture an<l  can  usually  Ik»  demonstrated.  It  is  absent  in 
in(M»mplete  fnictures — iissurtKl  fractures — and  in  imjiacted 
fractures.  In  the  latter  the  dense  narrow  fragment  of  the 
shaft  is  driven  into  the  softer,  spongy  |X)rtion  of  the 
epiphysis  and  becomes  mechanically  fixed,  so  that  the  two 
fi-airinents  practicjdiy  form  a  simjle  bone.  While  this 
variety  is  most  frecpient  in  fracture  of  the  neck  of  the 
femur,  it  also  oc(^iirs  in  fmctures  of  the  articular  extremi- 
ties of  other  long  bones.  In  some  cases,  such  as  fracture 
of  short  bones  like  the  ribs,  etc.,  it  is  often  imjK>ssible  to 
demonstrate  abnormal  mobilitv. 

2.  Crepitus  or  crepitation  is  tlie  grating  sensation  pro- 


GENERAL  CONSIDERATIONS.  33 

ducetl  by  rubbing  together  the  brokeu  surfaces,  and  may 
be  elicited  wlien  there  is  displacement  of  the  fragments. 
It  is  usually  detected  by  the  sense  of  touch,  but  may  also 
be  heard.  Abnormal  mobility  is  a  necjcssary  condition  for 
the  production  of  crepitus ;  if  it  is  absent  and  the  ends  of  the 
fragment's  are  not  displaced,  crepitus  cannot  be  produced. 
Hence  crepitus  cannot  be  elicited  in  fissured  fractures  and 
in  incomplete  and  impacted  fractures.  In  some  cases  in 
which  no  abnormal  mobility  can  be  demonstrated,  crepi- 
tation, or  at  least  a  gentle  rubbing  noise,  may  sometimes  be 
elicited  by  appropriate  manipulation,  and  thus  determine 
the  diagnosis  of  fracture. 

But  a  typical  abnormal  mobility  may  in  some  cases  be 
quite  clearly  recognized  and  yet  no  crepitus  elicited. 
Hence  the  second  condition  for  the  production  of  crepitus 
is  tliat  the  ends  of  the  fragments  be  in  contact.  Crepitus 
is  therefore  absent  when  the  displacement  of  the  fragments 
is  such  that  the  ends  are  not  in  contact  {dislociiiio  ad  lon- 
giiudinan),  either  because  they  are  separated  (diastasis), 
as,  for  instance,  in  fracture  of  the  patella,  or  because  there 
is  marked  longitudinal  dis|)lacenient  with  great  shortening 
of  the  entire  bone  (overriding). 

Crepitus  is  also  absent  when  the  ends  of  the  fragments 
are  prevented  from  coming  into  contact  with  one  another 
by  the  presence  of  sofl  parts ;  in  other  words,  when  there 
is  an  interposition  of  soft  parts  (usually  paits  of  fascia?  or 
muscles).  This  occurs  when  there  is  great  displacement 
of  the  roughened  ends  of  the  fragments  so  that  they  pene- 
trate the  surrounding  sofl  parts,  from  which  they  are  not 
entirely  freeil  when  the  fracture  is  reduced.  The  inter- 
vening tissue  acts  like  a  cushion  and  prevents  contact 
between  the  ends  of  the  fragments.  \\\\  fractures  of  the 
neck  of  the  femur  no  attempt  should  b(*  made  to  elicit 
crepitus  for  diagnosis.  Such  an  attempt  would  break  up 
an  impaction,  if  present,  and  an  im|>action  is  the  best  thing 
that  can  hap[)en  in  a  fracture  of  the  neck  of  the  femur. 
Here  the  diagnosis  should  and  can  be  made  by  the  inspec- 
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PLATE  5. 

Displacement  of  Fragments.— Fiji^ires  1  and  2  present  different 
views  of  the  haiiic  Rpecimen,  being  that  of  a  fracture  of  the  femur.  It 
shows  all  the  different  forms  of  displacement. 


tioii  of  the  (lofonnity  and  by  measurements.  Unm»c;os.sjiry 
manipulation  is  fr('(|uently  employed  in  the  diagnosis  of 
injuries  about  th<'  hij>-joint. — Ei).] 

•5.  Deformity. — This  is  another  very  im{K)rtant  symp- 
tom whi<»h  am  usually  be  both  seen  and  felt  It  is  al>si*nt 
only  in  fissuRKl  fractures  and  in  those  rare  complete  frac- 
tures in  whi(»h  there  is  no  displacement  of  the  fragments. 
The  fin<ling  of  this  symptom  clinches  the  diagnosis.  In 
certiiin  eases  fracture  of  some  hidden  portion  of  the  bone 
can  only  l>e  inferred  by  finding  disphuxjment  of  certain 
a<M*cssiblo  b(my  points,  its,  for  instance,  in  fracture  of  the 
n(H.'k  of  the  feuuir.  Careful  insiKH^tion  and  pal]>ation  (dig- 
itiil  examination)  of  the  injuretl  jmrt  should. never  be  neg- 
h^cted,  tlu'  findings  being,  if  ])ossible,  controlkxl  by  com- 
parison with  symmetric  parts  of  the  sound  side.  Shortening 
of  the  fractured  bone  is  rarelv  absent. 

The  deformity  is  due  to  the  displacement  of  the  frag- 
ments. It  has  long  bt»en  eustomar)'  to  describe  various 
forms  of  displacement  (compare  Plate  6) — ^namely  (see 
Fifr.  4): 

(a)  Ijttera/  fflspfdcnnrnt  ((fif</o<'atio  adlaUis);  (b)  mif/tdar 
dhjfhu'nneui  of  the  fragments  {didocatio  ad  axin)  ;  (c  and 
d)  loiif/itudina/  displarem/'nf  (dlslocatio  ad  lonffitudinem). 
This  varic'ty  is  further  divided  into  separatiofi  of  the  frag- 
nuMits  (diastasis  ;  dlHloadin  ad  hiujitudincm  aim  didrac- 
fiour)^  where  the  fragments  are  drawn  apart,  as  in  fracture 
of  th(»  olecranon  and  ])atella,  and  into  so-calle<l  "  ocrrrid- 
inf/^^  of  the  fragments  {dis/orafio  ad  lontjitudinem  cum  v^m- 
frafiinur),  in  which  the  fragments  ar(»  displaced  laterally 
and  tli(»  ends  l)y  one  another,  so  that  the  entire  bone  be- 
comes shorteneil;  this  frccjuently  occurs  in  fracture  of  the 
long  bones.     (//  an<l  c)  liftftdorf/  dis^tfaccment  of  one  or  both 
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igmenU  nlmut  the  long  axiH  of  thv  bone  (tlijttocatio  ad 
prrijJici-iiuH).  This  ia  nut  i[ifVu({iiciitly  |ir(^-iit  in  ti  sli^it 
ilegree.  The  deformity  tKX'iirs  in  a  prnnuutiuod  fiimi  in 
fnipturc  ct'  tlie  iiuck  uf  the  rcniiirund  in  rrai-tim^^  of  the 
shaft  of  the  K-mnr  and  nidiiis,  the  distal  fragment  undor- 
giiiiig  rututiun  when  the  rest  of  the  limb  ia  io  itn  normal 
p<]6ition. 

iii>LSr»'iftlie  JiefnniiUg. — In  vctT  iiianv  en.-t's  it  is  tlieeon- 
liniip^l  ui-ti.in  of  tlie  trainniiiittir  th'i-  fnn-titrc  !i:is  rukiii  (>la«j 
pHxhiciw  ihf  (Hsplaos-mt'nt  nf  vm-  or  ImiIIi  fnigim-nla. 
liT  class  .if  ea.>;e^  the  iinopj*. Pfil  |nill  of  llic  nniwW, 
n  one  or  both  fragiuent<i,  product's  du-jilawmuiits  ; 


1 


'.   4. — tkbpDwtic   iUustnitiioii   nt    wiinis  funiin  of  diHplnmment : 
I  (t.  Lateral ;  b,  axigulat ;  c,  avprruling  ;  it,  Bet»'^lJ<™  t  'i  miatiiry. 


r  example,  the  action  of  the  iliopsoas  nnisek-Dn  tlie  upper 
foment  in  fracture  of  the  femur,  causing  Hoxion  of  the 
igli ;  the  action  of  the  masseter,  t(>m]N)nil,  digiiHlrio,  iiud 
other  raiisieles  in  fnieture  of  the  lowpr  jaw ;  aetion  of  the 
ipiadrieepti  in  fracture  of  the  [latella;  of  the  trieejn  in 
fracture  of  the  olecranon.      Finally,  wc  have  as  a  third 

fClitise  of  the  deformity,  the  etft-et  of  gravity  on  tlie  injupe<l 
Burt.  Thus,  for  inslnuiw,  in  fnw'tnre  of  the  middle  thin! 
ft  the  clavicle  the  outer  fragment  is  di^plactHl  downward 
fw-  the  weight  of  the  arm. 

4.  Extravasation  of  blood  and  other  phenomena  in 
the  ■■xti'mit!  ?ofE  parts  arc,  a.-*  a  rule,  more  proniainced  in 
direct  fmi'tures.    In  these  the  bone  ia  jinnigd  aiOut 
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where  the  cninhmg  force  is  applied.  Extravasation  into 
the  tissues  is  never  absent ;  in  articuhir  fractures  it  taki*s 
the  form  of  a  liemarthrosis.  Excoriations  are  not  infre- 
(juently  present,  more  rarely  subcutaneous  perforation  of 
the  skin  from  within  by  a  sharp  fragment,  as,  for  in- 
stance, in  fracture  of  the  upper  end  of  the  liumenis  (see 
Fi^.  55).  If  the  extravasation  is  profuse,  it  may  seriously 
interfere  with  digital  examination  of  the  fracture.  [Local- 
ized (K'chymosis,  especially  if  the  trauma  has  been  an  in- 
direct one,  is  a  very  im|X)rtant  |X)int  in  the  diagnosis  of  an 
obseu  re  fractu re. — Ed. ] 

5.  Pain  as  a  symptom  of  ordinary  fracture  loses  much 
of  its  vahie  from  the  fact  that  it  is  a  purely  subjective 
phenomenon.  The  jxiin  of  a  contusion  is  said  to  be  differ- 
entiated from  that  of  a  fracture  by  the  fact  that  in  the 
latter  condition  carefid  manipulation  of  the  injured  limb 
brings  out  an  intense  pain  localized  to  a  definite  point  (like 
pain  on  pressure),  while  in  a  contusion  the  pain  is  felt  uni- 
formly over  a  larger  extent  of  the  injured  Ikmic.  Pain 
may  l)e  a  very  valuable  symptom  in  indirect  fractures; 
that  is,  when  the  crushing  force  was  applietl  at  some  ]K>int 
distant  from  the  seat  of  injury.  Occasionally,  particularly 
in  fracture  of  the  bony  prominences  situated  on  the  artic- 
ular extremities  of  bones  and  in  incomplete  fracture,  the 
pain  produced  by  (certain  movements  and  during  the  action 
of  <*ertain  muscles  that  have  their  origin  or  insertion  at 
these  ])oints  is  a  symptom  of  some  value  ([Xiin  on  motion). 
In  doubtful  cases  of  susjxH'teil  fissurc»d,  inc<:)mplete,  or  im- 
|)acted  fractures,  the  attempt  to  produce  pain  at  the  sus- 
jx'cted  point  ])y  sudden  (»om|>ression  of  the  bone  or  limb 
in  its  lono;axis,  without  directly  touching  the  injured  spot, 
is  often  of  material  aid  in  the  diagnosis. 

[Pain  and  tenderness  at  the  site  of  the  supposed  fmctuR' 
are  important  ])oints  in  diagnosis  only  when  the  trauma 
has  Ikmmi  an  indirect  one.  In  din^ct  tnuima  the  pain  and 
tenderni^^s  from  a  contusion  of  the  periosteum  cannot 
always  1k'  diiferentiatiil  from  that  of  a  fracture. — Ed.] 
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6.  Disturbance  of  Function. — This  symptom  obvi- 
ously depends  to  a  large  extent  on  the  individuaFs  dis- 
position. Th(»re  are  on  record  undoubted  cases  of  patients 
who  have  walked  after  a  recent  imjxicted  fracture  of  tlie 
neck  of  the  fenuir  or  after  fracture  of  the  fibula  alone,  and 
of  others  who  u^ied  the  arm  after  fracture  of  the  uhia  or 
continued  ?itanding  at  their  work  after  a  compression-frac- 
ture of  the  vertebral  column. 

Finally,  it  must  not  be  forgotten  that  the  history, — that 
is,  information  in  regard  to  the  manner  in  which  the  in- 
jury occurred,  and  its  subsequent  course, — the  manner  in 
which  the  imlividiial  was  struck  or  the  way  in  which  he 
fell,  are  all  imix)rtant  points  in  tlie  diagnosis. 

The  Examination  of  a  Fracture 

The  first  requisites  are  gentleness  and  dispatch.  Ins]K*c- 
tion  will  often  give  all  the  necessary  information,  leaving 
only  certain  spwial  questions  to  be  decided  ])y  manual  ex- 
amination of  the  seat  of  fracture.  In  examining  a  frac- 
ture the  surgeon  must  always  aim  at  obtaining  an  aeenrate 
knowh'dge  of  tlu'  nature  of  the  fracture  and  of  the  shape 
and  position  of  the  fragments.  To  do  this  it  is  often 
niHM^ssary  to  resort  to  anesthesia,  especially  in  so-call<'d 
joint  fnictnres.  One  who  in  doubtful  cases  makes  it  a 
practie<»  to  examine  under  anesthesia  (ehlorofonn,  ether, 
or  l)romid  <»f  ethyl)  with  all  due  preiMUitions  will  never 
n*gret  it.  Th(;  ac(uirate  and  correct  idea  of  the  state 
of  affairs  wlii(^h  is  thus  obtaineil  will  be  <»f  the  greatest 
value  in  the  eourse  of  the  treatment,  and,  besides,  the 
fragments  can  at  once  be  n»placed  while  the  patient  is  still 
under  the  influence  of  tlur  anesthetic.  While  it  is  perfectly 
true  that  an  ex|M'rien<»(»d  surgeon  can  usually  manage;  to 
arrive  at  a  diagnosis  and  re<luec  the  fracture  without  re- 
sr^rting  to  anesthesia,  I  nevertheless  Ivelieve  1  am  justified 
in  recommending  to  physicians  in  g(?neral  |)nictice  a  more 
frecjuent  use  of  narcosis  as  the  bt^t  means  of  j)erfecting 
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themselves  in  this  important  and  often  very  difficult  sub- 
ject. The  examination  under  anesthesia  need  not  neces- 
sarily be  made  while  the  fracturfe  is  recent ;  barring  ex- 
cei)tional  cases,  there  is  no  harm  done  by  putting  it  off, 
providing  it  is  done  within  a  week. 

The  difficulty  and  responsibility  of  the  first  examination 
are  espe(Mally  great  when  the  subject  is  unconscious.  The 
surgeon  must  not  forget  that  the  finding  of  one  fracture 
does  not  necessarily  exclude  the  presence  of  others, — i.  e,, 
multiple  injuries  and  dislocations, — and  that  a  careful 
examination  of  all  the  Iwnes  and  joints  is  the  only  sure 
way  to  avoid  fatal  mistakes. 

A  very  imjwrtant  procedure  in  the  examination  of  a 
fracture  is  mensuration  ;  as  there  is  nearly  always  shorten- 
ing of  the  broken  bones,  the  finding  of  a  difference  in  the 
length  of  the  two  limbs  is  very  significant.  One  should  not 
at  ou(»e  proc(HMl  to  use  the  tape-measure ;  on  the  contrary, 
the  ])roper  thing  to  do  is  to  place  the  injurtKl  limb  in 
symmetrica  ])()sition  with  respect  to  tiie  sound  side,  and 
subject  it  to  an  a(»(*uratc  com]>arison  by  inspection  from  a 
ecu-tain  distaucv.  One  who  has  diligently  trained  himself 
will  (A\n\  be  better  abl(»  to  detect  slight  differences  by  the 
eye  than  by  means  of  the  tape-measure,  though  one  should 
also  practise  actual  mcnsunition. 

Ultimate  Result  in  Fracture. — ^Theexaminationof  cases 
of  long  standing  such  as  frequently  present  themselves 
nowadays  recpiircs  the  utmost  care  in  order  to  decide  the  de- 
gree of  disability.  In  the  great  majority  of  such  cases  rfe- 
formif}/  is  found  to  Ix?  the  cause  of  the  pemianeiU  disability. 
In  tluvse,  as  in  all  other  cases,  the  objective  changes  and  sub- 
jectiv(»  symptoms  should  b(»  susceptible  of  being  brought 
into  a  certain  hnrmony.  The  surgeon  must  be  on  the 
lookout  for  anv  altn-ation  in  form  and  evidence  of  dis- 
])lneeinent  at  th<'  seat  of  fracture,  the  presence  of  edema, 
injury  of  a  neighlun-ing  nerve-trunk  (radial  nerve,  exter- 
nal popliteal  nerve),  atrophy  of  the  musclt»s,  etc.  It  re- 
quires no  small  measure  of  ex|KTience  and  shrewdness  to 
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convict  a  man  of  exaggeration  or  malingering  even  after 
a  thoiDugh  examination.  If  positive  evidences  of  an 
abnormal  condition  are  found,  it  must  be  remembered  that 
the  alterations  in  the  external  form  frequently  do  not  cor- 
retspond  with  the  degree  and  extent  of  destruction  of  the 
bone, — as,  for  instance,  in  fracture  of  the  metiitarsus, — 
and  that  it  would  be  unjust  to  the  patient  to  judge  of  his 
condition  merely  by  the  externjil  objective  changes. 

[The  estimation  of  the  disability  in  old  fractures  is 
frequently  a  difficult  one.  We  may  sjK?ak  of  a  perfect 
anatomic  result  and  a  perfect  functional  irmtlt.  With 
rare  exceptions  a  perfect  anatomic  result  is  always  associ- 
ated with  a  perfect  functional  result.  By  a  perfect 
anatomic  result  we  mean  that  the  fracture  has  healed 
without  deformity  and  without  shortening.  Nevertheless 
in  some  instances  the  patients  suffer  pain  and  discomfort, 
and  the  function  of  the  limb  is  not  perfectly  restored. 
This  is  usually  due  to  more  or  less  ankylosis  of  a  neigh- 
boring joint  caused  either  by  some  injur}'  to  the  joint  at 
the  time  of  the  fracture,  or  a  fracture  into  the  joint,  or 
improper  and  prolonge<l  fixation  of  the  limb.  On  the 
other  hand,  the  functional  disability  may  be  duo  to  the 
involvement  of  a  nerve  in  the  scar  tissue. 

An  inijx?rfeet  anatomic  result  is  by  no  means  always 
associated  >vith  impaired  function,  and  it  is  this  fact  that 
complicates  the  estimation  of  the  disability  of  an  individual 
case.  Nor  is  there  a  definite  relation  between  the  defec- 
tive anatomic  result  and  the  use  of  the  liml).  This  fact  we 
frequently  observ^e  in  fractures  of  the  neck  of  the  fenuir, 
Colics'  fracture,  and  Pott's  fracture.  In  the  three  fractures 
mentiontKl  the  gocnl  function  of  the  limb,  notwithstiuiding 
a  very  bad  anatomic  result,  is  frequently  remarkal)le. 
We  must  also  remember  that  there  is  not  uncommonly  a 
marked  neurasthenic  condition  associated  with  fractures 
which  may  or  may  not  be  good  anatomic  results. — Ki).] 

Examination  by  Means  of  Rontgen  Rays. — The 
use  of  the  Koutgen  rays  in  the  examination  of  fractures 
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has  justly  become  a  universal  practice.  Is'o  stirgical  hos- 
pital is  complete  without  a  Rontfren-ray  apparatus.  Maoy 
practising  physicians,  even  in  the  countrv,  resort  to  its 
Hse,  and  many  patients  resort  to  the  skiagraph  behind  tlie 
doctor's  buck  to  obtain  their  deaired  information.  The 
practical  value  of  the  Uontgcn  rays  in  the  ejiamina- 
tion  of  fractures  is  no  doubt  sometimes  overestimated,  hat 
the  method  nnipiestionably  possesses  verj"  great  value — 
a  much  greater  vahie  than  many  skeptics  are  mlling  to 
accord  it.  One  thing,  however,  is  important.  The  exam- 
ination with  the  Itijutgen  rays  is  a  method  that  requires 
for  its  projwr  upplicJitiuii  special  study  and  tmining,  if 
corn>nt  and  trustworthy  re.sults  are  to  lie  oblaini-d.  There 
are,  of  courw,  many  text-ljooks  on  this  subject  and  sjtace 
forbids  a  full  trcjituient  here.  I  will  only  bring  out  a  fe\F 
practical  jMiints  that  have  occurred  to  me  during  a  some- 
what cxtende<l  use  of  the  method. 

In  examining  a  fracture  of  a  long  Itone  by  means  of  the 
ItTintgen  rays  two  skiagraphs  should  always  be  made :  an 
anterior  (or  posterior)  view,  and  a  liiteral  view.  This  is 
absolutely  necessar?  to  obtain  a  clear  idea  nf  the  displace* 
ment  at  the  scat  of  fracture,  and  it  may  even  be  necessary 
in  certain  cases  to  prove  the  very  existence  of  a  fracture 
(compare  Plate  fi). 

For  purjioses  of  comparison  the  Rontgen-ray  examina- 
tion should  not  )>e  confined  to  the  fractured  bone,  but  a 
skiagrapli  should  also  be  made  of  the  corresponding  bone 
on  the  sound  side.  It  is,  of  course,  indispensable  for  the 
correctness  of  the  comparison  that  the  two  skiagntphs  be 
taken  uiKler  exactly  similar  conditions.  Hence  tlie  Rout- 
gen  tulie  and  the  1imt)s  U>  be  photographe<l  must  be  sym- 
metrical ly  arranged, 

In  exceptional  cases  the  defomiity  of  a  fracture  may 
ajipear  greater  and  moi-c  marked  in  the  skiagraph  tlmn  it 
is  in  reality. 

[The  exaggeration  i)f  the  di'forniily  in  the  skiagraph 
sliuuUl  be  constantly  Ixtme  in  mind.     I  Ikivc  observed  this 
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[oite  frequently  iu  the  X-ray  n^ative  taken  of  a  CoIIV 
"nre  after  reductiou.  A  careful  external  exaiuiiiolitin 
<temoa*trated  apparently  a  [wrfeet  aiiut'irnic  rrsiilt,  y«t  the 
X-ray  negative  slinwe<l  a  (^iitr^iiJerable  separatioD  l>etween 
the  fraginenL'4,  Yet  in  these  eases  tlie  ulliniuU-  result  wnw 
apparently  a  perfect  one. 

The  let^h  of  exposure  is  important,  siiuf  ecrtatn  ciui- 
■  litiuns,  such  as  Ik'^inning  (nUu»-rt>rniatiun  ami  ti^«iired 
fnu-tuns.  are  brought  out  i>y  a  »<h<irt  exposure,  luit  do  not 
ap)>ear  in  the  photi^rapliic  plutt.-  if  the  tiuie  of  ejijiosure  !» 
f^.  long. 

A  knowledge  of  the  normal  shape  of  the  bones,  both  in 
natun'  and  in  the  Rontgen-ray  image,  is  indispensable  in 
interpreting  the  skiagraph  of  a  fraeture ;  otliLTwise,  the 
jiieture  of  an  epiphysis  or  of  awiileutaJ  indent«tions  or 
<l»rk  lines  might  lie  mistaken  for  a  fissure  or  the  line  of  a 
fnietnrc.  For  this  reason  a  thorough  kuou-litilgc  of  the 
artieidar  enil^  of  lionet  as  seen  in  the  Houtgeu  image  in 
peeuliarty  imjxirtant,  uuti  it  ^lemaikds  a  great  di^l  of  Ktudy. 
It  must  not  be  (bi^tfen  that  the  R^tgen-niy  picturf  is 
nothing  but  a  sliadow  picture  whieh  by  meaDH  of  light  and 
heavy  shading  repnMluees  the  densitj-  of  tissues,  4^«pit--iully 
of  Ixtne. 

FA  speeial  knowledge  of  the  time  of  the  otiAifieittion  of 
the  epiphyses  is  refpiirod  to  ])rfi[xTly  interpret  the  X-ray 
fraetures  mar  the  tpIplivsiH.  This  sulijeet  has  n-eontlv 
!K-..-ti  fully  diseu*ie.l  l.y  Wolff.i— Eii.] 

The  usefulness  of  the  Rontgen-ray  pieture  is  not  confined 
totlie  rwiignition  of  a  fraeture  and  of  the  individual  eimdi- 
lione  of  the  case ;  it  is  alsi>  valuable  during  tlie  treatment, 
etmbling  the  surgeon  to  detemiinc  whether  rednetion  ha.- 
lieen  successful  and  the  fragments  are  iu  good  {wsiiion. 

'  Tk-nt.  Zpitschr.   t.  Cliir..  IWXI,  Ikl.  I.rv,  p.  387,  nsvifwwl  in  i'm- 
'     "  "  '       ~        ■    r,  vm,  p.  135. 
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PLATE  6. 

Fracture  of  the  Fibula  as  shown  by  a  Skiagraph.— Fig. 

1.  — Aiit4*rior  view.  Fig.  2. — Jjateral  view.  Tlie  patient,  a  man 
forty-four  years  f»f  age,  fell  on  the  ice  and  with  diflliculty  managed  to 
get  home.  Pain  on  ]>re8sure  was  elicited  in  the  fibula,  bnt  there  was 
no  deformity.  The  anterior  view  does  not  show  the  fracture,  which 
is  distinctly  seen  in  the  picture  taken  from  the  side. 


The  Diagnosis  of  Fracture 

The  (liagnosi.s  of  a  fracture  ought  not  to  be  difficult  in 
most  eas(\-^,  if  all  that  has  lieen  said  in  regard  to  the 
symptoms  and  the  examination  is  carefidly  borne  in  mind. 
Jf,  liowever,  displatx^ment  is  altogether  absent  or  barely 
|)(T(;(^ptible,  owing  to  impaction  of  the  fragments  or  be- 
cause one  has  to  (h»al  with  a  simple  infraction  or  a  fis^urtHl 
fracture,  it  is  sometimes  inijiossible  to  make  a  ]H>sitivo 
diagnosis.  The  clinical  app(»aranees  in  contusion  or  di.*^- 
tortion  are  frecjuently  indistinguishable  from  those  ob- 
scrvc<l  in  fissure  or  infraction,  and  the  diagnosis  of  a 
fracture  may  remain  in  doubt  until  the  formation  of  callus 
and  ])ronounced  disturbance  of  function  c^lear  up  the  situ- 
ation. 

The  diagnosis  includes,  Ix^sides  the  determination  of  the 
presence  of  a  fracture,  the  re(M)gnition  of  its  details :  dis- 
])lacem(Mit  of  fragment.s,  the  ])resence  of  splinters  and  of 
soft  parts  between  th<'  (»nds  of  the  InHun^,  etc. 

Special  methods  of  diagnosis,  such  as  acupuncture  and 
percussion  (osteophony),  are  of  little  practical  value  and 
hav<*  failed  to  l>ecome  ])opular.  On  the  other  hand,  the 
use  of  the  Hontgen  niys  is,  as  has  been  stat(»<l,  a  diagnostic 
metliod  of  the  utmost  importance.  It  is  by  means  of  this 
mctlKMl  that  the  knowIe<l«j:c  <d*  fractures  and  dislocations 
has  b(M'n  materially  enriejied  in  a  comparatively  short 
space  of  time  bv  the  discoverv  of  hitherto  unknown  facts 
and  I>y  the  recc^gnitiiui  of  err<>rs  that  had  obtain(Ml  up  to 
the  time  of  its  advent,      it  is  to  be  distinctly  remembered, 
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however,  tluit  careful  cxaminiitioii  u^iiall}'  MifKoi'A  to  mnke 
the  iliagDosii^  ami  detemiiiir  thi-  tretttiiK-iit  »\'  u  IVnclure, 
and  should  always  preoe«)e  the  emplovineni  ot"  tiw  Hiint- 
^ii-ray  apparalii.s.  The  liiltcr,  however,  in  iinit^  rases 
supplies  us  with  more  detailed  inriirmation  in  n^nl 
t<>  the  di^plaeement  of  fm^ients  which  is  of  ^nnl  vaiui- 
at  the  verj"  beginning  of  truitment. 

[One  sliiiuh)  never  hcHitate^  if  in  diHibl  with  n^>nl  tu 
diagnoi^is  of  a  fTaolun\  tu  treat  the  injury  as  u  fracture, 
luiil,  if  there  is  a  iletbnnilj'  whieJi  mniiot  he  nnlueetl  under 
aiiestlief^iu,  to  operate.  ThL*  is  especially  tmc  in  |>arliiil 
epiphyseal  separation.  I  l>elieve  many  of  the  reeorded 
1ki<1  result* euulil  have  Ut-n  preven(c<i  hy  ii|H'nilion,  wliich 
allows  not  ouly  a  Wtler  ivet^uition  of  llie  injury,  hut  :i 

t—'-n-  pirfeet  nihiefion  of  llie  deformity. — ¥a\\ 
Clinical  Course  and  Repair  of  Fractures 
The   pruduetiuu  of  a  fractJire  is   followeil   hy  swellinfr 
ihe  surrounding  soli   jiarts,  due  in  part  to  the  out- 
iriiig    of    hlood,    in    iwrt   lo   infiltraliou   of    the   tis- 
sues.    The  swelling  is   proporlionul  to   the   wverity   uf 
tlie  injury,  the  amount   of  hemorrhage,   and    the  length 
of  time  tliat  intervenes  between  the  injury-  and  tiie  pro|HT 
^■Wplueeinent  nf  the  fnignienti;.      These  conditions  do  not. 
^bpf  course,  fail  to  nlfeet  the  nrgunisni  as  a  whole.      In  udili- 
^■Bon  to  l)l'H>d,  the  scut  uf  fracture  contain.-*  lacernUHl  lione- 
H  marrow  and  other  tisNue  elements.     Tins  explains  why  ii 
recent  siibciiluiieous  fracture  in   a  healthy  individual  is 
frcipicntly  lollowed  hy  the  occuiTcnce  of  fever.     The  ex- 
planation of  the  phenomenon  may  be  found  in  the  resorp- 
1  of  minute  decomiKwing  tissue  elements  at  the  scat  of 
iciure,  bill  it  in  probably  more  oirroct  to  assume  that 
in  tempemture  is  pnxliMH-d  by  tlie  action  of  the 
wl  ferment  which  is  absorlxnl   from  the  cstnivasaied 
a^A.     That  nworption  i>\'  blixid  ferment    may  prtxhH-e 
jVer  Las  beea  proved  expeiimeiituUy  by  Anjjerer, 
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[So  far  observations  have  demonstrated  that  there  is  no 
Icucocytosis  associated  with  the  fever  frequently  present  in 
simple  fractures. — Ed.] 

The  laceration  of  the  bone-marrow  may  {x^rmit  the 
escajKJ  into  the  circulation  of  lai'ger  or  smaller  masses  of 
fat  (for  Fat  p]mlK)Hsm  see  jwige  50),  which  is  in  part 
excreted  by  the  kidneys ;  accordingly,  fat  and  sometimes 
albumin  and  casts  may  be  found  in  the  urine  after  frac- 
ture. 

[Death  from  fat  embolism  following  fracture  is  veiy 
rare.  It  has  been  more  freipiently  reconled  after  fracture 
of  the  shaft  of  the  femur. — Ed.] 

The  early  and  softer  tumefaction  about  the  seat  of  frae- 
til  re  is  due  partly  to  the  extravasation  of  blo<Kl  and  partly  to 
a  form  of  inflanmiatory  exudate  (edema),  and  may  |)ersist 
for  sevend  days.  Under  proper  treatment,  however,  it 
usually  b(»gins  to  subside  toward  the  end  of  the  first  week. 
The  eechymosis  ther<»up<m  leaves  its  usual  mark  in  the 
skin  in  the  form  of  well-known  color  changes,  and  the  ten- 
sion of  the  skin  relaxes.  If  the  swelling  is  very  great,  tlie 
skin  over  the  seat  of  fracture  sometimes  presents  vesicles 
and  blebs  filknl  with  senmi,  which,  however,  do  not  afTivt 
the  normal  course  if  the  fracture  is  pro])erly  treated  and  no 
further  complications  declare  themselves.  Nevertheless 
they  call  for  ciirefid  disinfeetion  of  the  skin  and  an  asep 
tic  dressing. 

[Srcondary  infection  of  a  simple  or  closed  fmcture  is  a 
v(»rv  rare  (»bservation,  even  in  those  cases  associated  with 
extensive  blood  extravasaticm.  When  an  anesthetic  has 
been  given  to  re<luee  the  fnieture,  the  jM)ssibility  of  a  |>ost- 
anesthetie  jiiKMunonia  nuist  be  borne  in  mind.  With  the 
first  rise  of  the  temperature  and  aeeompanying  Icucocy- 
tosis the  siuns  of  lunij:  involvement  mav  be  so  obscure 
that  there  will  be  dillieiiltv  in  excludintr  the  fracture  as 
the  cause.  In  some  instances  it  might  be  safer  to  explore 
the  fra(*ture  under  coeain  anesthesia,  because  the  early 
incision,  if  the  fracture  is  infected,  is  the  most  im{)ortant 


GES'EBAL   VONSIDEEATIOm. 


45 


oue  iti  the  ultitimU.'  result.  It  can  do  no  harm  if  tlur  I'rao 
ture  \ii  not  infected.  I  have  had  one  sui-h  fxiit-rii'iicc, 
\Ai.UiT  ui  tile  progress  wf  a  sinijilc  fracture  pyogenic  ostco- 
iiirelitia  U  very  rare.  lu  my  olwervations  it  has  UMialty 
lioen  a.ssociutvd  with  cummiiiiitetl  fractures  iu  whicJi  uiic 
■>f  the  fmgnicnta  has  become  completely  sfjianited  from  the 
l>i'riot<t4.<(nii,  with  death  I'rum  luuk  uf  blood-supjily.  This 
ihigmeiit  unduuhtctlly  has  acted  uh  a  foivlgii  Ixxly  and 
lowiTe<l  the  re8ibtaiiLi>  of  the  Burroimding  tisr^ues.  In 
every  case  observed  tlie  infection  lias  taken  jilaee  after  com- 
plete healing  uf  llie  fracture,  and  wilh  timely  and  proper 
ojH-rative  interfenni'e  the  ultimate  residt  has  not  been 
affected  by  this  late  complication. — Ed.] 
The    dtsapjX'aranre 


;?^5^K>- 


u, — UilliiH-fui'niution  in  u  rttf  iit 

fructuru  uf   tlie  ribs,  wiLhout  diniilnci-- 


(if  this  early  and  isoft^r 
swelling  id  tbllowed 
by  the.  formation  and 
apjieaninee  at  the  scat 
..ffni.  hire  of  a  harder 
-.plu'rii-al  or  npindlc- 
-liujHil  tumor, 
r-' <t 111    I >*.'<'oineri    alrnoi^t      ment. 

r..rril:liri.l..MS.  This 

-wellinjr  (rra.lnally  fad<«  away  in  either  direction  into  the 
nuniial  ontliriL'  of  the  bone;  it  is  the  ai-called  nalhig.  JLs 
it  iocrea-ser^  In  density,  the  abnormal  mobility  at  the  »eat 
of  fracture  dimini.4hes.  Finally,  the  fragments  become 
actually  fixed  by  the  callus,  am]  the  fracture  is  iiaid  to  be 
(«tnN«i1idat4-d  or  united. 

It  is  a  rather  remarkable  facrt  that  tliis  normal  course 
i--  the  rule.  In  new-born  chihlivn,  an  well  as  in  [Hrsoas 
of  ailvaniy>d  age,  oonsolidution  of  the  fracture  by  means  of 
t^lhia  takes  |ilaec.  The  new  tissue  is  almost  exclusively 
II  prixhiet  of  the  p(Tii>steum.  The  irregular  laceration  of 
the  pcrio-tcum  at  the  seat  of  fracture,  with  the  presence  of 
ininiili'  -lin-d-s  of  the  niernhraiie  in  the  immediate  neigh- 
U)rliiiod,  ])robably  leads  to  tlie  production  of  a  i>eriosI«al 
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PLATH  7. 
Observation  of  the  Repair  of  a  Severe  Fracture  of  the  Leg 
by  Means  of  the  Ron^en  Rays.— SInle,  thirty-thrn-  _vears  aU, 
lalwrcr,  Husluined  ik  Irnvturc  iif  the  lower  half  of  the  leg.  The  ik^ 
iiiwia  WBH  certain,  Die  (linpliHt.'iiiL'nt  of  fragumota  marlcod,  kod  ^ 
liiint^ii  nij-8  (loiilirnied  the  prenenoe  ot  a  mnltiple  [racl-ur*  of  ll* 
tiliia.  Even  under  ftnMthF3la  the  (ra^iiuients  eonld  not  be  necuiMdj 
replaced  {Fig.  1).  OpeniCiuDwiuaouonlinglyrrsortnl  tn,  the  fmnnml 
Viae  expoBtd,  and  botb  ends  sev'ured  with  silver  wire  eutuies  i  Fift  3|. 
The  wires  were  later  removed  and  excellent  anion  resulted  (Fig-  3). 


prti  I  iteration  purtiikitig   uf  tlic  cbanteter  of  ati   ousifyii^ 
periostitis.     In  tliis  process  the  bone-nmrrow  is  not  ill 
gotlivr  passive ;   it  also  Dxliibitti;  eome  decree  of  calli 
formation  (piu  callus).     In  an  onlinarj'  fracttire  wi) 
iiiarkeil  displatu^mcnt  of  the  fragmunts  wc  may  bu 
iJiis  cullus-fonnution  to  take  place  about  as  follows 
outer  or  pcnosteul  ciillii»  (ring  cttlliis)  Rurrotiods  the 
of  tlie  fragments  like  ii  ferrule  (ring-shajx^l  mass  of 
tar),  tJic  inner  or  pin  callus  wehules  the  medullary 
at  the  sent  of  fracture,  while  biilwppii  the  two,  and  iiniti 
thi'Ui,  is  the  Ho-calle<l  iiiUTOiediary  caHus  formed  by  tlie 
l)one  tissue  itself 

In  marked  displacement  of  the  fragments  callus-fonna- 
tion  is,  of  course^  much   more    abundant.      Considvnbte 
ran.4ses  of  callus  are  often  built  in,  as  it  were,  like  masMii 
Iwtween  tbe  ends  of  the  frognienls.     In  the  ca« 
dn-n  callus-formation  is  least  marked,  tiic  periosteum, 
rule,  is  not  torn,  and  forms  a  sheath  iilK>ut  the  seat 
fracture,   at  the  same  time  guarding  the  fnigments 
displacement. 

[It  is  to  be  remembered  that  call  us- forma  tion  is 
slight  in  some  fruelures;  for  example,  tlie  olecranon, 
patella,  and  the  nock  of  tbe  femur.     For  this  reasoa 
fractures  of  the  patella  and  olecranon,  unless  we  can 
absttlnte   approxiniiilion    we    resort  to  an   early    perfect 
approximulion  of  the  fragments  with  some  form  of  suture; 
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ilver  wire  is  preferred.  For  the  same  reason  one  should 
f*ver  iiitorlere  witli  the  inipuctiou  in  a  fraetureof  the  neck 
r  the  femur. — Ed.] 

In  com(x>un(l  fraetures  uecrosut  of  one  or  both  ends  of 
*e  frajjin<*nts  sometimes  tak(»s  ])laee.  In  this  traumatie 
>rin  of  necrosis,  as  in  osteomyelitis,  a  line  of  demarcation 
'>pejirs  iK'tween  the  dead  and  tlie  living  heme.  The  liv- 
i|5  j>ortion  becomes  tlie  sejit  of  rarefying  osteitis  which 
^r  a  variable  piTiml  of  time,  ninging  from  two  to  six 
lonths  acconling  to  the  age  of  the  patient  and  tlie  bone 
'Volvwl,  leads  to  complete  se[)aration  of  the  dead  bone, 
lo  so-called  fn'fjHcsfnun.  Mcjuiwhile  an  ossifying  jK^ios- 
tis  is  manufacturing  new  bone,  and  as  a  rul<*  in  sufficient 
>un<lance  to  bring  about  consolidation  of  the  fracture  by 
Hon  of  the  newly  fonncKl  lK)ne  tissue  froni  either  side,  so 
lat  complete  recovery  finally  ensues  after  separation  of 
le  stMjuestrum. 

[OsR»<unyelitis  with  its  accompanying  necrosis  in  com- 
mand fra<»ture  can  usually  be  prevented  or  inhibit<'d  by 
irly  and  proper  opt'rative  intervention  and  the  intelligent 
^tiiient  of  the  wound.  At  the  operation  the  two  most 
^n|¥)rtant  points  are  :  first,  the  disinfection  ;  second,  care 
^1  preserving  the  circulation  of  the  bone.  (_V)m[)h'tely 
•^parate<l  fragments  of  the  l)one  should  be  removed, 
bvcry  effort  should  be  made  to  preserve  the  periostenl 
^ttaelunent  of  the  remaining  bone.  In  the  treatment  oi' 
^n*"  Wound  we  must  make  the  projK'r  decision  ^vhether  it 
*l^*Mil(l  be  treated  as  an  o|H?n  or  as  a  closed  wound.  If 
^'<' f<i*l  that  there  is  no  infecti(m  and  no  necrosis  <>f  tissue, 
^^'^'  should  close  the  wound,  but  when  it  is  necessarv  to 
"^ve  the  wouikI  op(Mi,  it  is  remarkable  how  infection  can 
^*c(>mbate<l  and  osteomyelitis  and  necrosis  inhibited  by 
"10  sul)se(|uent  open  treatment  of  the  wound.  Union  is 
iihvjivs  delaved,  and  the  case  demands  lonir  fixation.  I 
Wo  observed  a  few  cases  in  which  the  oj)en  fracture 
icalcd  under  direct  observation  by  granulation  without 
my  gross  necrosis ;  osseous  union  resulted. — Ed.] 
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PLATE  a 

Repair  of  Fractures;  Callus-formation.— Fig.  1.- 

tiun  of  the  hunierurif  8hf>wiiig  a  fracture.  Slight  ungnlar  dirJpbM- 
iiieiit.  At  the  Heat  of  fracture  we  Hee  tlie  old  cuiii]ioct  bone  of  the 
fntgnuMits  (M>nnect<Hl  by  a  scanty  mass  of  eallus  which  hM  9pa 
assumed  the  chanK'ter  of  compact  bone.  Tlie  medullar}'  cavity  n  pt- 
uluus,  though  Komewhat  encroached  upon  by  a  few  phites  of  Bpu^ 
Ixine  at  the  s(.>at  of  fnicture.  (From  the  PaUiologio  Institate  ^ 
IJriefswuid. ) 

Vi^.  *J. — CniArt-j^ei^tion  of  the  tibia  showing  an  angular  fFBCtnn.  Ike 
marked  <lis))hu>ement  and  lateral  apiKMition  of  the  fragments  is  nOQ|' 
nized.  The  original  comixict  bone  of  the  cortex  lias  ansnmed  a  man 
siKingy  ehanu.*t<T,  the  medullary  cavity  is  interrupted  by  the  cortiol 
|N)rtiou.s  of  lioth  fnignient«(,  and  a  thick  masei  of  new  lione  i»  interpiiftd 
between  them.     (From  tlic  Pathohigic  Institute  at  Greifswald.) 

Fig.  'A. — SixH'imen  from  a  severe  compound  fracture  of  the  thigh. 
The  infection  of  tlie  wound  has  led  to  nei^rosis  of  the  ends  of  thef^af^ 
ments  in  tlieir  entire  enwH-flectioii,  followed  by  the  forniatinn  vi 
se(iuesti-a  whieh  st^iKuiit^il  after  months.  Tlie  limb  waa  finally  ampa- 
tat^fl  Inr^iuse  firm  union  of  the  l)one  was  despaireil  of. 

In  ligure  3  a  «>ne  of  the  fragments  is  represented  in  secrtion,  afford- 
ing a  ^(nkI  view  of  the  dei^isits,  tlie  iHrginiiing  resoq>tion  in  the  com- 
IKM.'t  lM)ne.  and  the  oct^hision  of  the  medullary  cavity  by  masses  of 
siM)iigy  tissue. 

Fixture  3  ft  shows  a  complete  section  of  the  fragment  and  tlie 
S4M|Ucstruni  iH^longing  t4>  it.  The  se<iuestrum  appears  likeapicreof 
mai-eratc*!  lM)ne  with  jagge<l  pn»jeotions.  Tlie  other  einl  is  snrronndi'd 
by  the  i^mtiguous  pie<r(>  of  Inme  ;  the  mirnuU  apix*arance  of  the  latter 
is  ahenMl  by  deliivite  di'iMisits  on  it^  surface  which  lieoome  more 
abundant  towanl  the  sequestrum  and  tiike  on  the  clmracter  of  8taUM> 
tites. 

Figure  15  e  sht)ws  on  one  siile  the  s«'(|uestrum  with  the  fniotunti 
surface,  and  on  the  other  side  ilie  ja^j^ed  pnijeetioiw  formed  during 
tlie  slow  intlammatiMy  jmn-esses  ending  in  S(>paration.  (From  the 
autlior's  eoUeetion. ) 


It  was  lornn'rly  ciistoinarv  to  distinguish  botween  pn>- 
visioiial  and  piTmanoiit  callus-formation  (Dujniytivn),  but 
in  the  b'ght  of  our  pri'sont  knowledge  we  can  only  speak 
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of  provisional  and  pcrnmnent  conditions  in  the  repair  of 
fractures  in  so  far  as,  after  the  repair  of  a  fracture  in  the 
ordinary  sense,  various  changes  continue  to  take  place  for 
an  indefinite  peri<xl  of  time,  lending  a  more  j>ermanent 
chanu'ter  to  the  anatomic  appearance  of  the  seat  of  frac- 
tun\  In  other  words,  the  seat  of  fracture  continues  to 
undergo  change  even  after  firm  union  of  the  bone  has 
taken  place.  The  callus,  which  at  first  is  abundant  and 
spongy  in  character,  becomes  reduced  in  quantity  and  its 
density  increases  until  it  gradually  assumes  the  character 
of  a  compact  mass  of  bone.  Those  portions  of  the  callus 
and  of  the  fragments  that  have  not  been  utilized  in  the 
meclianicsil  repair  of  the  fracture  undergo  gradual  resorp- 
tion, the  bone  retaining  only  as  much  as  it  needs  for  the 
performance  of  its  mix'hanical  function.  Even  the  medul- 
lary cjuial  may  n»g:un  its  integrity.  These  pix)cesses  of 
absorj)tioii  and  ossification  rt»quire  a  great  deal  of  time. 
The  illustrations  found  on  Plate  8  show  the  outer  callus, 
the  (K'clusion  of  the  medullary  C4ivity  by  the  iimer  callus, 
cidlus-tissue  of  a  siK)ngy  and  comjiact  character,  and  the 
resorption  of  old  com[)act  masses  of  bone. 

Complications  of  Fractures  and  Their  Treatment 

Fat  embolism  has  already  l)een  mentioned.     While  the 

resorption  of  small  masses  is  not  attended  by  danger,  the 

absorption  of  large  masses  of  fat  may  be  a  very  serious 

matter ;  even  fatal.     The  fat  is  derived  from  the  laceratcKi 

bone-marn)Av  and  {)ossibly  from  the  injured  adi{)ose  tissue 

at  the  scat  of  fracture.     Fat,  which  at  l>ody-temperature  is 

fluid,  may  enter  directly  into  the  lacerated  veins  of  the  bone 

and  thus  reach  the  circulation,  or  it  may  be  absorbed  and 

carried  away  by  the  lymphatic  channels.     The  fat  thus 

enters  the  circulation  and  leads  to  fat  embolism  in  the 

capillaries  of  the  lungs.      If  the  fat  passes  through  the 

piilmonar\'  capillaries,  it  enters  the  arterial  circulation  and 

may  lead  to  embolism  in  the  various  organs  (general  fat 
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emluligm).  lu  falal  cases  extensive  fat  emholbm  in  ihe 
lunge,  in  Uie  eenlral  iiervoiw  system,  and  in  the  cnjiiUarifS 
of  the  greater  t-iruulalion  lias  l>«'n  demonstrated.  The 
treatment  eiiusUts  in  stimulating  llie  iu'tiim  of  llie  licurt  so 
ofi  to  faeilitHtji  tlie  esi-petion  of  ihe  liit  liy  tlii'  kidneys. 

Thrombosis  of  a  vein  and  embolism,  though  rare,  chq- 
Btitute  a  veiy  dangerous  complication  of  snbcuta,ncou»  fme- 
tures.  Cases  have  been  n'|Knte(l  in  whicli  the  repair  of  s 
fracture  was  fliid«ienly  internipteti  by  tlie  oocnrrence  of 
Budden  death  with  sjmptoms  of  asphyxia.  At  the  necropsy 
eniboli-sm  of  an  arteiy 
derived  from  a  thmra- 
bus  at  the  scat  of 
frat^ture  was  found. 
In  other  eases  which 
ended  in  recovery  the 
diagnosis  of  embolism 
of  the  pulmonarf 
arterk'  was  made  from 
the  clioieat  »miptoiii& 
Thrombosis  in  As 
region  of  fraotiiro  oflM 
produces  an  edematoos 
swelling  of  the  iiijntei 
extrcmitj-.  This  acci- 
dent liHi^  been  obeciY- 
ed  nn»st  frequently  in 
fractures  of  the  lower  I'xtremitv,  usnnlly  in  the  third  w«ek. 
It  oeeurs  Hometlmes  in  rehilively  mild  casus,  as  instanod 
recently  in  the  case  of  a  fracture  of  the  patella. 

[As  yet  we  have  discovered  no  preventive  trt«tment  tV 
thrombosis  and  phlebitis.  It  ia  usually  not  a  fatal  « 
serious  complication,  but  it  is  a  very  uncomfortable  on^ 
and  interferes  with  tlie  function  of  the  limb  for  maoy 
months.  The  diagnosis  should  not  be  difficult.  Itiss 
late  complication,  associated  with  great  pain  and  swol]in| 
of  tlie  limb,  and  uot  infrequently  with  some  fever.     If 


-Fat  Piiiboli  ill  Ih  e  pulinomiry 
lisBiie.  Recent  preparation  treats  with 
a  solnliou  o(  caustic  soda.  Tlie  tat  is 
Been  witliiu  tbe  capillaries  and  in  free 
globuleH. 
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the  patient  is  nut  nf  l»e(l.  the  reclining  |K>pitkin  hltmild 

initDediately  be  resiinioil  ;  the  litnh  shiiuhl  lie  fk-vnU-d  ;  tlie 

dressing  should  l>o  fre4|Ueiitiy  «haiiy;(il  aud  n|i|i)ie<l  witii 

,  grent  care  ami  less  snugly  than  usual ;  later,  sbdut  the 

l&eoond  wetik, gi'utle  niassi^re  should  \>e  luHtituted, and  ynts- 

:  motion  of  tlie  joints,     Involvement  of  the  joint  in 

e  general  phlebitis  is  out  uncomiuon,  even  with  lemiltiiig 

if  not  pmiierly  treated. — En.] 

[  lajuries  to  blood-vessels  are  not  so  very  uneommon  ; 

li-:id  to  ext'iLsive  heniorrliages  if  the  art<'ry  has 

sen  iajiireil,  uv  lo  tlur  formation  of  aneurysm  or  to  gun- 

aiitirior  ami  posterior  tibial  arterie."  arr  liie 

i  mo?t  commonly  injured.     The  wibject  of  gangrene 

1  tiglit  liauduging  will  l>e  di^eiu^^ed  later, 

t  [The  jMistiibility  of  vessel  injury  in  fracture  is  a  eoni- 

KcatioD  most  fnspiently  overlooked,     (j-.ingrene  of  tin; 

■lb  much  more  oJ\en  follows  tld^  complieation  titan  light 

tndaging,  although  in  miiuy  instances  the  bandage  and 

t  snrgt\ni   have  borne  the  o*Hnm  of  the  result.     It  is 

K^ittlly  important  to  l>ear  tliia  in  mind  in  a  snit  tor  nial- 

Wrtrce.    The  snbjetit  lias  rewnt.ly  Ix'cn  fully  disenssed  by 

■ertz(^,i  Scbiiltz,^  Boettirher.s'and  Bloodgo.Hl.-t— Kn.'] 

1  Injuries    to    nerves    may  occur    in    fractures  fn-ni   a 

^riety  of  causes,      A   nerve-trunk,  such  as  the  ulnar  or 

teniul  popliteal,  for  exauiplc,  being  closely  applied  tj]  the 

(ne  may  l)e  injured  in  direct  fmetiires  by  the  same  for™ 

t  jmxluces  tlie  insult ;  or  a  nerve-trunk  may  be  injui-ed 

I  the  displaced  fragments  (inteqioeition);  or,  finally,  the 

•ve  may  be  oomprea^etl  by,  or  actually  included  in,  the 

|llllt>-tbrniation.     The    sympt^ims    obviously    dc])end    on 

cauae    ami    the   distributi»n   of   the    injnrcd   mrve. 

Jix-mtive  intervention,  consisting  in  fi-ecing  the  injna'd 

Rritra^  mt  klin,  ChimrgiP,  1S99,  Bd.  xxiii,  p.  diX 

Drom-lie  Ztilochrift  fur  Chirnrgie,  1897,  Bd.  xlvi. 

n>id..  1«».  fill.  XLIS,  p.  297. 

Itar^-binil  Mnlicol  .loumnl,  So[ittiuber,    1!K)0  ;  iiiiii   I'ri'gi'Kisiyo 

'  fine,  DwsmbiT,  1899,  p.  190. 
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a2  FUACTUUES  AND  DISLOCATIONS, 

ntTve  fmra  the  stimundiu^  mass  of  callus,  may  be  con- 
sidered and  has  oft<?u  bet^n  fiillowed  by  wniiilfle  recovery. 
[Ojwrative  interveution  for  nerve  injury  associated  with 
fnicture  is  iiufortumitely  freijuently 
delayed.  At  the  first  examination  wc 
shtiidd  always  search  for  nerve  injiny. 
If  the  iierve  is  severed,  it  Bhould  at 
once  be  found  and  the  ends  reunited. 
When  later,  in  the  healing  of  the  ftac- 
tur<.^  tlie  nerve  Ijectimes  comprc^ed  by 
the  scar  ti^ue  or  tlie  callus,  the  indi- 
cations for  operation  arc  not  so  dear, 
becauj^c  obst^^rvations  have  demonstrated 
thiit  nerve  function  is  restored  later 
when  the  scar  tissue  and  callus 
absorbed.  This,  howe\'er,  does  not 
always  take  place,  and  surgi-ons  are 
freipicntly  called  u|)on  to  operate. 
\Vith<int  mnt;h  doubt  a  more  careful 
study  of  the  cases  would  in  many 
stanees  lead  us  to  an  earlier  ojieniti 
The  prt^osis  for  the  restoration  of  the 
function  of  the  nerve  aft«r  future  or 
aller  it8  separation  fmm  \\»  surround- 
ing and  compressing  se^r  tissue  iff 
callus  is  always  gO(Ml,  though  the 
restoration  of  complete  function  does 
not  asimlly  take  place  for  a  yair. 
We  should  perform  the  operation  evM 
in  tliose  eases  when  the  interval  of 
time  since  the  injury  is  a  long  one 
even  a  number  of  years.  In  these 
cases  of  long  duration  the  prognosis  i» 
lews  favorable,  but  there  is  always  a  possibility  Uiat  th« 
nerve  will  regenerate. — Ki).] 

Delayed  Callus-fortnation  (Delayed  Union).  —  Al- 
tliougb  excessive  develnpiuent  of  iitllus  and,  rarely,  actual 


FiK.  7.— n.11.- 
BhaiKHl  (!iilur)^tiiotit 
of  tlic  iiiuduiil(ttiiiral 
nerve,  surma  uiled 
liy  uii  abimtlBut 
nuus  at  callus,  iu 
(iiicturD  of  tlie  liu- 
inerns.  The  nerve 
hna  l>een  enpiwd  bj 
cliiwliug  swfty  the 
edf!u  of  tho  Imne. 
The  parolyaia  nlti- 
)nat«;ly  tliaippeared. 
(After  Oilier,  Bnp- 
plemented  by  the 
aiitlior'a  own  obeer- 
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tumors,  such  as  oeteomala,  cnclionilroinata,  and  sarcomata, 

are  observed,  the  process  of  itnllns-l'onaatioii  is  oeoasion- 

ully  much  delayed.     The  cause  of  tliis 

is  nirely  ascertainable.     From  a  prac- 

tioul    standpoiut    it    is   important    to 

know  tliat  in  such  cases  cont^crvativc 

i'X|H-ctaut  treatment,  supplenicu ted  by 

liie  use  of  suitable  auxiliary  procedures, 

will  as  a  rule  be  followed  by  firm  iiniuo, 
I  thus  nvoiding  the  production  of  a  false 
I  joint.  These  auxiliarj'  procedurerf  in- 
.    elude  (feneral  tonics,  regulation  of  the 

diet,  exercise,  and  tlie  application    of 

suitable  dressings  allowing  tJie  brukttn 

limb  to  hang  free.     Gooil  rcMullj:!  are 

vflen    obtained    by    inducing    venous 

iivjieremia  at  tlie  seat  of  fracture  by 

mi'HUH   of  a   moderately  tight  rublwr 

Iwindage  applies!    alxivc    the    fracture, 

ihc  limb    l>elow    llie   seat  of    fracture 

U'iug  at  the  same   time  protected  by 

means  ^f  a  liiuiilage  (Fig.  8).      As  the 

iiTithor  has  shown,  the  venous  hyper- 
emia can  in  ihiis  way  be  easily  cnntined 

to  a  detinite  poinl,  and  by  regulating 

the  coinpresi^iou  of  the  elastic  bandage 

the  dosage,  so  to  s|>cak,  van  be  con- 
trolled.'     This    procedure    has   l>een 

<s|R-cially  rewimmcnded  by  iJier  in  the 

ireatment   of  tnlwrcular  atfectiuns   of 

the    extremities    by   mcan.-i  of   venous 

hyperemia,  and    lias   bei'n  comnicntetl 

uptm  by  various  audiors.     In  fractures 

showing  delayed  or  insufficient  eoUus- 

jjjrmation  it  works  very  well,  and  can 


FlK-.S.— Ailllior'a 
method  o[  iiuluciDg 
veiioua  hyprrpitiin 
at  the  seat  <i(  [mc- 
titro.    A  strip  of  felt 


tween  the  Hkiil  niul 
the  mhher  Iwnd 
whii'h  isfusteneil  li.v 

fiMW|»3.  The  lower 
pwl  of  Uie  left  iH 
]iml«::t«d  by  a  ban- 
duge,  9U  thnt  the  ef- 
fect of  the   hjpere- 

(Imil  U)  tlie  i^jit  ..f 
fnic.tiin-. 
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of  cotirs^  ho  «)nil)iDe<l  with  the  varimis  metjiods  uf  im- 
□inbilizatinn.  A  mori?  ciiei^lk-  operative  inanipulation 
consists  ill  nibbiug  tlie  fntgiiicats  of  the  bone  one  agniml 
the  otlic-r  miller  anestliceia  or  in  driving  nails  into  the  emlfi 
of  the  fragments  to  set  up  irritation  and  more  energetic 
reaction. 

[The  suliject  of  delayed  union  in  fracture  is  a  %'ery  iin- 
[wrtant  one.  As  a  rule,  it  is  due  to  faulty  jMJsitJun. 
wide  sejmrutiiin  uf  fnigineiit«,  or  the  interpusition  of  aift 
partis,  very  rarely  to  ne(v-growtli  formation  in  the  callus. 
These  conditions  demand  immediate  operative  interferem*. 
Now  mil]  tlieii,  when  the  fragments  are  in  [lerfect  apposition, 
firm  union  may  be  delnyed.  The  best  treatment  in  ibe 
latter  is  undoubtctlly  tlie  sw-csilled  ambulatory  eonibind 
with  fi^iiiient  change  ofdreestiig  and  massage ;  in  addiliim, 
we  should  seek  for  the  eause  in  the  general  health  of  iW 
patient.  If  anemic,  they  should  be  given  iron  and  hmics; 
if  sypliilitio,  the  proper  theraiicutic  remedies.  They  slmtihl 
be  enconi-agod  t^i  live  oiit^lwrs  as  much  us  possible.  In 
tlie  ease  of  a  syphilitie  man  witli  «  fracture  of  the  shaft  of 
the  tibia  in  the  miildb'  ihii'd,  uikI  ii  second  similar  cai« 
with  a  fractnix'  of  llic  shaft  of  the  feninr,  upper  tliird,  soliJ 
tmny  miinn  did  not  take  pliuv  for  a  year,  but  our  |>ersist' 
ence  in  the  ambulatory  trentnieut  with  proj>er  fixation  was 
followed  by  a  jterfwrt  result  in  each  iiistanee.  Sudi 
oliaervations  are  rare.  We  luoi-e  frequently  observe  de- 
layed union  after  operation  iiir  badly  united  fractures  «■ 
in  eases  of  non-union  because  of  the  overriding  of  fragraents 
(ir  [he  iiiler[iositioii  of  soft  parts.  The  danger  of  delayed 
iHiimi  iiii-iviises  with  the  interval  of  lime  since  the  original 
iiiiMr\ .  This  seems  to  he  due  to  a  process  of  ost^-iisi'lensia 
iir^iially  lunibincd  with  an  anemic  (audition  of  the  ends 
of  till'  Ikhic  in  wliich  the  marrow  spaces  between  tlie  sele- 
iH'lii'  ;ihiis  iH-eome  veiy  fatty,  a  condition  called  lipomasin. 
Tlie  osti'oscleroais  is  probably  a  secondary  condition  to  the 
i^Uus-fiirmation,  and  tlje  li)Kiniasia  is  the  result  of  the  ]MKir 
cirifulaliou  which  i;s  always  preseut  in  unused  extretnitie;^ 
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Botli  conditions  inhibit  calluF^-fnrmatiou  and  its  jmiper 
4)spific4itiiin,  su  tliut  silltT  ihc  upt'niliiiii  the  pmperlj-  ap- 
pruximated  fragments  very  slowly  throw  out  callus,  aiid 
the  firm  usaificiidou  of  tliie  new  callus  may  be  dclayetl  I'ur 
nioiitlid,  even  a  year,  anil  in  some  few  iiistuiii-es  firm  bony 
union  is  never  accuinplislied.  Nevertheless,  bearing  these 
possibilities  in  mind,  we  should  pt^rsistently  continue  the 
proper  treatment.  In  Ihe  majority  of  iustaiices  a  good 
result  will  lie  obtainwl.— Ed.] 

The  term  pseudarthrosis  oi-  false  joint  is  employed 
to  describe  the  (brmiUion  of  :i  new  jninl  wbicli  n.-ciirs 
when  firm  union  fails  to  take  jjlaec.  Furlhcr  drtails  in 
rejr^ni  to  the  subject  will  be  tound  under  llie  litiid  of 
Trcatnieut     It  may  here  be  briefly  statetl  that  we  dit*- 


Fit;.  9. — nbrons  piendarthraeis  of  the  nina  (after  BruiiH). 
fragnit'ntH  are  ouaneuted  uTily  liy  bunds  of  o 


fiiTOTiiili  two  forms  of  false  joint,  ii  Jibroiut  pKeMlaiihronii, 
and  a  "  tt-iie  "  jmnulniifuontM ;  i.  e.,  tfie  formation  of  a  joint 
with  articniar  cleft  and  a  capsult'. 

The  formation  of  a  faW  joint  may  be  due  to  general  or 
lo  Local  causes.  Among  genenil  causes  syphilis,  general 
ilebiiity,  etc.,  are  tlie  most  important.  Various  circum- 
~i:uicea  opemting  at  the  seat  of  fracture  itself  may  lead  to 
ilie  formation  of  a  false  joint.  Thus,  for  example,  severe 
'^■ntuHion  at  the  seat  of  fracture,  such  as  ofcnrs  in  grave 
ilirivt  fractures,  esiie<'iiilly  if  they  are  com|H)und. 

In  other  cases  a  false  joint  may  result  in  spite  of  normal 
>ir  even  exaggerated  ralhis-formatioii,  either  because  of  the 
interposition  of  solt  |iurts  or  marked  overriding  of  the 
fragmt-nth. 


Fig.  10. — False  joint  after  (ractiirc  nf  the  hiimenis  T)>e  extirmitT 
nf  one  of  the  fmKHienta  ia  8li)i;htly  club-shAped,  while  tliiit  <•!  the  Dllw 
ia  flattened  out  in  the  xhape  of  a  tthallotT  ciip.  Tlie  tnn  traglHliB 
artioulate  within  a  true  capsule  nliowini;  a  villoun  formation  (spevirae 
from  the  cadaver  ;  suthur'a  vvia  oleermtion).     (Oomiitwe  Fig.  11.1 


Fig.  11. — Specimen  of  a.  well -developed  tAlse  joint, 
shown  in  Gfciire  10  after  macemtion.  Uii  the  pniitnrior  aspect  of  the 
lower  fraipnent  of  the  hnueroB  a  kind  of  ciip-shaped  expnn^on  is 
m-en  which  artionlatnfl  with  the  extremity  of  the  nppe-T  fragment ;  tlio 
latter  has  undergone  but  alight  altemtiou.  The  oup-Kbaped  expansion 
is  tortiied  entirely  hy  periosteal  deposit,  tlie  mi-diillary  cavity  ia  almost 
completely  ncclnded  at  tlie  extremities  of  1>oth  fmgnieutM,  JDcladiog 
the  free  lower  extremity  of  the  lower  [raginent. 
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interp<mtion  of  soft  tisgue,   especially  of  muscle- 
forms   an   absolute   obstacle   to  firm  uniou,  and 


12. — False  joint  of  many  years'  standing,  in  the  left  forearm, 
fis  of  bone  tissue.  Caused  by  severe  fracture  sustainecl  in  early 
lale,  forty -four  years  of  age,  liad  a  severe  fall  at  the  age  of 
nd  sustained  a  multiple  fracture  of  the  left  forearm.  Several 
of  bone  were  removed.  The  patient  was  treated  in  clinic  for 
onths,  but  the  arm  remained  practically  useless.  At  pr(»stMit 
I  an  obtuse-angled  ankylosis  of  the  left  elbow,  an<l  the  fingei^ 

left  hand  are  undeveloped,  flexed,  and  immovable.  The 
rearm  is  11  cm.  shorter  than  the  right,  and  shows  a  false 
t  the  junction  of  the  middle  with  the  lower  third.  In  the 
jral  segment  the  radius  Is  preservetl,  while  the  ulna  is  com- 
wanting.  There  is  an  absolute  want  of  control  at  the  false 
he  peripheral  segment  falling  down  with  the  hand  unless  it  is 
ted.  The  patient  improvised  a  splint  which  enables  him  jiar- 
o  oppose  the  thumb  against  the  fingers,  which  are  immovable. 
3tal  contractions  are  seen  at  the  seat  of  fracture  and  at  the 

It  is  prolMible  that  the  fracture  was  comi>ound,  that  the  wound 
!  infected,  and  that  suppuration  followed,  liesection  of  the 
legment  of  the  ulna  ;  ultimate  healing  of  the  wound  with  the 
tion  of  a  false  joint  in  the  radius,  loss  of  the  ulna,  and  anky- 

Dearly  all  the  joints  and  tendons  involved. 
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always  Ipads  to  pseiidartlirosis,  iDterposition  of  mustnlar 
fibers  is  most  fre<]Ucnt]y  observe*!  in  fractures  of  the  hu- 
nterus  and  femur,  and  is  explained  by  tlie  length  of  these 
iKines  and  the  great  liability  to  displacement  of  tlie  frag- 
lucntfi  which  readily  penetrate  into  the  surround  in  g  mas 
of  muscular  tissue.  'Hie  diagnosis  of  intierpogition  in  a 
recent  fracture  may  be  made  by  obse^^■^ng  movement  of 
one  of  the  fragments  during  contraction  of  the  laceral^ 
muscle  (rare) ;  and,  chiefly,  by  the  absence  of  crepitus  in 
spite  of  a  marked  d^ree  of  abnormal  mobility  at  the  »ai 
of  fracture.  In  such  a  case  the  fragments  niusi  \>e  forci- 
bly replaced,  if  necessary  by  operative  means,  until  crcpi- 
tatioii  is  elicife<l ;  the  usefulness  of  this  methmi  is  vonchetl 
for  by  the  author  on  the  strength  of  numerous  obBen-n- 
tions. 

Uu/h  ileffrees  of  ^htplnatnenl. — overriding  of  the  fra^ 
ments — occurs  most  frequently  in  the  humenis  and  femur. 
In  spite  of  abundant  ciillus-formation  from  Itolh  of  the 
overriding  fragments  ossification  fails,  and  a  pseudurthri.«i£ 
results. 

Finally,  it  goes  without  saying  that  insufficient  imnio- 
bilization  of  the  fracture  greatly  favors  the  production  itf 
a  false  joint. 

The  omreHion  of  a  psctidaiiJiroirig  may  be  aohieveti  \j^ 
such  minor  interventions  as  rubbing  the  ends  of  the  frag- 
ments together,  or  driving  steel  or  iron  nails  into  tlw 
boue,  but  only  when  the  condition  is  due  either  to  the  ab- 
sence of  callus-formation  or  to  iusufficient  imniobilizatioDi 
If  the  case  is  one  of  interposition,  with  marked  displace- 
ment at  die  seat  of  fracture  and  the  formation  of  a  false 
joint,  the  <inly  hope  of  recovery  lies  in  oiK-rative  removal  of 
the  interposed  tissues,  resection  of  the  ends  of  the  bone, 
anil  proper  fixation.  If  there  has  Ikvu  nnich  loss  of  bone 
liwne  at  the  seat  of  fracture,  the  interixisition  of  a  piws 
of  bone  between  the  cnils  of  the  frjignnnls  by  means  of 
tiim ^plantation  may  prove  sueci'swful, 

[Bone  transplantation  is  an  uncertain  preci'durc.      The 
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Itont-  flap  should  be  taken  fntm  on*  or  both  «f  tlio  frajr- 
luciil^.  Ii»  pcritwileal  attachmcMits  ^xiuUI  slwuys  U-  pn^ 
«^Tve*l,  and  if  jtussible  some  musHcs.  ITic  dtrtnilH  i<(  this 
pnicedure  Wluii^  to  the  spwial  »urgcry  of  Imne  (>{H.-ralioiM 
ralbcr  than  to  a  trcntiso  on  i'rartiin^i. — En.] 

Suppuration  in  a  subcutaneous  fracture  (closed), 
that  is  to  -iiy,  •iUp]Hii-.itrciti  of  (iir-  ixinivitjjilcil  mas^  of 
bloiiil,  miiy  lie  the  resiill  of  iiiiiHtiiin  derived  from  Mime 
dist^jnt  fxiiiit  (aajihia,  furuneli*^,  etc.),  allh<)ii);li  nut  thtr 
-liirhtest  injury  of  the  skin  le  present  nt  the  teat  uf  fmc- 
ttire.  Ill  such  cases  early  ami  thorough  ini-i»ion  auil 
(Iniiiiiijri-iire  iTidirated  ;  as  a  precautionary  nieaoim-any  in- 
flarniiiMini-\  iiivii  in  ihe  l>ody  should  I>p  ean-fully  tmil«<L 

Delirium  tremens  in  u  grave  (.•ompiication.  Itsixxnir- 
reiiee,  ef-jHcially  iu  fratitiires  of  the  lower  exlremity,  calU 
for  the  applieatiiiii  of  hi-avy  plaster  eastw  reinforce"!  by 
iron  splints,  and  for  eonstAnt  superviAiou  lo  prevent  the 
patient,  wlio  is  insensible  to  [xiin,  fnjm  getting  mit  of  Ixd. 
Great  cure  is  necessary-  in  the  iidmini($trHtion  of  anesthet- 
ics if  delirium  is  present.  As  a  prophylaetie  intiiMin> 
alcohol  should  be  given  from  the  bi-ginning  and  in^omnta 
combated  by  the  adraioistration  of  hypnotic^  i-blf>ral 
hydrate  being  pR-ferable  to  morphin. 

[In  this  eountr;'  it  is  the  usual  practice  to  p!a«-  the 
fractnrcd  limb  in  a  pilhiw  splint  when  the  patient  19  suf- 
fering from  delirium  tremens  ProiMrly  applift),  il  holds 
the  fnii'tiire  in  good  )K>»ilioit,  it  hIIows  fnt|n'-til  in^ja-rtiim, 
and  is  luon-  com  fortahle.  The  extreme  raft]<-?<ine^  i>f  the 
[utienl  increases  the  danger  of  some  injury  if  the  leg  i- 
imas<^tl  in  plasters  if- Paris, — Ei>.] 

^^f   The   pr'igM'iKi!'    in  a  simple,  snlicuIaiieo«ii«    fracture  0, 

I       dencrally  spi-akiiig,  favorable  hi  (Jir  a*  life  ts  chhixi-ttimL 

The  pnigna-iiA  may  be  mifavorahly  influeiiMrd  by  givVir 

iKeideBlfi»fiU(^<«A  Uiofie  thai  imxit  bwa  ducribwl  i'    "  ^ 
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reslomtion  of  lunclioii,  takes  place,  the  ehape  of  the  bum? 
is  not  l»y  any  means  always  jierfiH.-t ;  in  oilier  wunl^i 
ilel'oriiiity  remains.     Interference  with  function,  therefinv. 
i-i  not  always  due  to  deformity  at  thi-  scat  of  fracttire, 
allliuiigU  thu  deformity  is  a  factor  of  some  moment.     Tht 
vuhie  of  the  Itontgen  rays  sis  an   aid  to    treuUnent 
chielly  in  tin'  fiiet  that  they  enahle  us  to  tlctcrmine 
liiiid  of  dis])]:iei-nii'nt  pntseiit  and  to  control   its  devel 
mint  (lurin;;  the  {whinI  of  treatment,     Tlie  method  sbc 
thrrdbre,  always  be  resorted  to.    1  consider  it  indbj 
l)le  in  a  large  number  of  fractures  l*i  ejtamine  ihc 
fracture  with   the   Iloutgen  rays,  both   before  and 
replacement  of  the  fragments;  in  tliis  way  there  " 
sibility  of  deformity  ap|M.iiring  imexpectedly.     Even 
Bubcutancong  fmelures  the  fate  of  the  injured  ))er90D  is^ 
llie  hands  of  the  physician.    Perfect  restoration  of  tlie  sha| 
of  the  bone  must  be  achieved  early,  either  by  hloodliw 
niethtxla  or  by  replacing  the  fragments  under  anesthesii 
and,  if  necc&sary,  by  wiring  the  fnignicnls  together. 

Treatment  of  Fractures 

The  object  is  to  obtain  _^'i«i  unwn  of  ike  fi-agmnttn  wilhoid 
dinp/ncannit  and  wtUujiU  tons  i>J  funftion.  To  accomplish 
this,  two  things  are  necessary :  aocurat*  replacement  of  tht 
fragments  and  a  suitable  dressing. 

Reduction  almost  always  necessitates  the  presence  of 
one  or  two  assistants  who  exert  extension  and  counter- 
extension  while  the  surgeon  replaces  the  fragments  by 
appropriate  manipulations,  such  as  lateral  pressure  anil 
flexion  or  cit^'nsion  of  the  limb.  Sjieed  and  accurac}' 
in  rtiluction  depend  on  the  sui^;eon's  general  knowledge 
of  the  typical  tlisplaccment  occnrri!ig  in  the  fracture,  ami 
bis  special  knowledge  previously  obtained  by  examining 
the  position  of  the  fragments.  In  reducing  an  incomplete 
fracture  with  angulation  of  the  frugmcnls,  the  fracture  is 
often  converted  into  a  comiileteone.     Sometimes  reduction 
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is  esceediDgly  difficult  and  cannot  be  effected  wilhiMil  aiip*- 
tliesia.  The  speriul  ulielatles  lo  ntliwliuii  «r-  ;  uxcvmhivv 
tlisplucenteiit  of  the  fragment^  cs[iccially  of  Imny  promi- 
neiH^s  tJmt  have  l>et;n  broken  off;  int<-r|N)siti(Mi  'if  soft 
[Kirts ;  fixntinn  of  (he  sharp  ends  of  tlie  lx)tic  in  tlie  soft 
IHirts  (itcrforalion  of  the  ekiii  from  witliiti) ;  inijiaoliiKi  of 
the  fragment*,  in  ir/iiV-A  «i«f  U  is  wd  nhntffe  proprr  to  »tpa- 
ititf  Utem ;  and  certain  unusual  coniplieatioutt,  such  aa dtat- 
tering  of  the  iKiue,  a  eoniplii'atiQg  hixutiuii,  etc. 

'i'lio  much  strces  canuot  be  laid  on  the  impoHonn*  of 
p(;rf<>ct  riiluctiim  ;  it  is  oAx'n  the  dct-iiltn};  Ru-lor  in  the 
proguoisiit,  and  an  it  canuot  alway^i  Ixr  cITected  even  under 
Hu<^'^hefiia,  it  is  jiit-titiabk'  with  our  [m-^-iit  iiM-|itic  nwlhuds 
t«  cut  tlown  on  the  Ijoni;  even  lu  »  subcutimeous  fracture 
for  ihe  purpose  of  obtaining  complcif  redudimi,  mid,  if 
Deu««ar)',  wiring  tlie  fragments  in  their  eonrvted  po^itiori. 
Dressing. — Since  the  object  of  tlie  dresBiug  is  Ut  pluw 
the  fragments  at  roiit^  it  must  include  the  liroketi  boue  and 
the  lira  conttffuouit  joiiU*.  The  inaleriaU  used  an-  |iilli)W*, 
^>hnt:^,  wire  gutter-»iphnt«,  and  mun-  eoinphcut«]  a[ifnn- 
tuf.  In  a  cage  of  emergency,  and  during  the  limi  lnui»- 
1  i}f  the  [Miticat,  ii  hmkcn  urm  may  1m'  Uximi  &d 
)  the  thorax  ;  In  a  case  of  fracture  of  the  lower  extn-niity 
ud  limb  ntay  l-e  tidied  a.-  a  tmifionin-  Hplint.  Tlie 
mmoue^t  ^urjpcal  dre^ingp  at  present  in  UAe  are  llt>w 
biirdeii  afii-r  their  appUuttiou,  (^prrially  plwt«-r-<>f- 
^ri»  JKiDtlages.  Splints  or  cxtennuQ  L^  means  of  weighu< 
aW>  employed. 
W'liik-  it  is  UDdoultU-dly  (rue  that  gwid  re^ulb  may  be 
obtained  in  the  trcatmeni  nf  frwrlum  in  ■  t-aririy  n(  dtF- 
ferent  ways  or  by  the  exelt«ve  use  of  any  «ir  of  ibr  vmri- 
oub  nietboda  of  dre«ii^.  provider)  the  MirpfM  pameaan 
itime  measure  of  skill  aiKlcxprn<-tn-,iIwft- an  MvcflMaB 
certain  funrjaigpttl  prioeipU)  that  ^Jujuld  be  ofaMervcd  to 
L>gider  lo  nviM  naplcMm  moMtiaMmiL 

The  dwioe  of  tbe  atahai  m  die  bc^nuni;  »  ^ 

I  Jgr  tbe  poMtioii  at  tbe  fngnento  lAer 
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If  reduction  lias  beeu  forrectly  carried  out  and  the  result- 
ing [Kisitioii  can  be  niaintaioed,  tiie  sul)se<(ucnt  trtatmeil 
consiatfi  solely  in  retaining  the  fi-agineuts  in  ginjd  pusitioa 
Tliia  nuty  he  done  by  means  of  any  firm  bandage,  siidi  U 
splints,  plaster  Ijandagi^s,  etc.,  and  is  usually  tjciite  eHfV  in 
tmnsverce  IhiL-turcs  and  in  many  oblique  fractures  I( 
however,  tlie  fragments  have  not  been  suoeessfidly  n- 
plaeed  and  there  is  more  or  lesH  tendency  to  secondary  di^ 
ItK^ttion ;  if,  for  instance^  ime  or  the  other  fragment  « 
subject  to  the  unopposed  action  of  a  mu^le,  i-specially  in 
olilique  fraolures,  the  aun  of  the  treatmeat  should  be 
to  bring  about,  if  possible,  a  |H>rniBuent  couditicn  likt 
that  which  is  produced  temporarily  when  a  fracture  ii 
pro|>erly  I'cdueed  by  tractiim  and  countertractioii ;  in  soitk 
ca»es  ail  extension  ap|)amtu8  is  indicated.  Extcnskn 
is  almost  always  eflecteti  by  means  of  weights  iK-nnunenth 
attacliL-d  to  the  limb  and  varying  in  size  witli  each  imli- 
vidiinl  oaae,  or  by  nicfms  of  the  tension  exerted  by  lAas^ 
bands.  The  extension  treatment  ie,  of  course,  applicant 
to  the  first  group  of  cases  as  well,  and  has  t)ic  a^Ivantagc 
of  allowing  free  access  to  the  seat  of  fracture  ;  but  it  re- 
quires moi'e  eonstantsu[>ervisionon  the  part  of  the  sui^ean 
and,  as  a  rule,  keeps  the  patient  in  bctl  longer  tiian  any 
other  methotl  of  treatment. 

The  tnatment  by  means  of  splints  and  plastcr-of-Puit 
also  reijiiircs  careful  attention  and  the  strict  observauce  of 
oertaio  rules.  The  older  physicians  not  infrequently 
applied  a  plaster  bandage  to  a  recent  fracture  at  their  first 
visit  and  Icll  the  bandage  in  place  for  weeks  until  iiniiw 
was  aup|»iised  to  have  taken  place.  This  prondure  i«  lob* 
amdeniTied  abmluifb/,  (or  it  necessarily  results  iu  mopeW 
less  deformity.  In  applying  the  primary  dressing  the 
surgeon  must  keep  in  raind  that  the  limb  will  Ik^  enlar^ 
at  the  seat  of  fracture  by  swelling  of  the  soft  parte  which 
is  often  considerable ;  hence,  to  allow  room  fur  this 
swelling  to  take  place,  the  first  dressing  must  contain 
plenty   of  padding.      It   must,   of  course,    be    properfy 
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■m>li«d,  and  miiKt  include  the  coiiti^oiis  joiut^,  hut  it 
JDNiitld  niu.slst  largfly  nf  Ituwe  material  such  as  cottoii- 
wrM)l,  so  IIS  to  allow  for  tile  expected  uicreaae  in  eite. 
[Pi(.t-c«  ot*  hlunk«t  properly  folded  undoubtedly  make  the 
very  hei't  jiudding  tnstvriul,  lujt  only  to  pnd  splints,  but 
iu  ihe  form  of  a  roller  buudage  beueath  the  jibister  auA 
(Halsti-d). — Ed.] 

iu  the  absence  of  special  indications  the  first  cltange  of 


Fi)C-  13. — Gfuigrene  after  «iinplo  traMare  of  the  left,  doc  in  tight 
bandafcinK-  The  printary  dreBiui;  with  siiliDIa  km  left  in  plane  tor 
twcntv-three  Aay»  in  apite  of  hiiiixli-ml  am),  later,  black  dbcwkm- 
tiiiii  nt  lUv  tool,  and  violeot  paiu.  Th^  bonea  of  the  Iq;  ln-Iuw  the 
lilif  «[  c)c>nuiTcntlon  arc  leen  to  be  inooeniled.  The  font  in  niunimiSnl 
ADil  tteld  logut^er  ti;  tbc  d*->siccal«d  lipiiiiviilii,  Tliis  i«  Uw  carulitioii 
foond  fiiurtevn  motithB  after  the  injury  (nfler  liniiwl.  [Gangnme  is 
les»  ItHjuently  cniiscd  hjr  liijbt  linii>tii^v»  lluui  bjan  iitit looked  injury 
lo  tlw  iirl«ri«a  with  niptiire  or  thrumbmia. — Ed.] 


I 


;in^  should  take,  place  on  tlie  eighth  day.  By  lliat 
ie  tlie  swelling  will  have  at  least  partially  ^nlieided  ami 
the  drcjifting.  beoomint;  kwser,  might  pt'rmit  displacement 
of  tlie  fragments.  The  gecoiid  dressing  is  then  applied 
over  tlie  seat  of  fracture  with  little  or  no  |Hidding,  after 
tisition  of  the  fragments  hm*  been  carefully  a««r- 
I.  I  prefer  the  wood-filt  (Holzfilz)  manufiiPtund  by 
aitn    111   Heidenheim,   as  it   is  botli  soft  and   firm 
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ami  k<<f-|>8  tho  »V\n  ilrv.  I'hl"  socouil  drestiiii^  shnoU 
again  Ixf  chaii^-d  abinit  a  week  lator ;  thai  b  tii  siy,  tic 
tiecond  rliaiigt^  i>i'  drvs^ 
lilioiiM  take  plat-e  abnt 
two  weeks  after  the  !>■ 
jiin-.  Bv  tliat  tiiue  tk 
ijwvlliiij!:  lias  diFajiptand 
oiinipU-tely,  and  altloxi^ 
eallus-foriiiatiim  \m 
begun,  tlu-re  is  ptill  ^-m 
luovemeut  at  tin-  H.tii  'i 
fracture,  s«>  that  a  tiiai 
corn?ctian  itt'  tlit-  )ir>siti<a 
can  easily  bo  maJf. 
This  third  drpssiu^  tiiff 
in  some  cases  l>e  left  m 
until  complete  union  ha 
taken  place.  Finally  : 
light  and  ivniovable  pp- 
tectivc  bandage  ^ilhuiM  \t 
worn  as  long  a:?  m: 
necessary  in  the  imli- 
vidnal  ca-so.  It  >h«uU 
-I'nnii.vsisaiidcontraeturp  eoibiiiit  prelerably  of  li^ 
'  '     ""    splints  or  a  cut  j>la*t«- 

(il-Paris    or    silicate  <i 
lime  cast. 

1'nless  it  is  espit^li' 
.  d.«..iv  n.ti..K  pia*tor^<-  "Hl'*at«l  an.l  the  pfln.|m 
l-ariHuu't.  CHie  camv  iif  the  miuva-  <^"  '^  examined  daily. 
lurcxintnK-tiiiii  iuthi<i  nine  wii.->  jintlf  the  fit^t  dn>ssillg  ol'  1 
tiMv  iliii-  to  1111  iiilcrstilial  myiMiliH  reix^ntlv  injured  liml> 
iTilliiiaii^  in  wliiili  die  mupclt-  \a  should  mtf  consist  of* 
iv|.lii«-.l  iiy  ««r  tissiii-.— Ei>.]  cin-iilar    plastcr.ot-I'aris 

liitiulago,  Splints  aiT 
very  iiHich  to  he  prctcrreil.  K:iiliii-e  to  observe  this  rnW 
is   responsible    lor    many   disa-itiitiis    results.      A   tight 


iiiii.'^k-7'of  Uic  f«n 

'  afLv.  rDlUiwitiK  fnicture  of  tliF 
ml  of  the  huniiTii 
Tlw  iiriiiiary  dn-wint:  c 
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plastPr-of-Paris  biindiige  Irns  in  a  niinil)cr  of  ciists  led  to 
wnuprets^ioii  at  the  sent  of  fracliire,  producing  isclioniia, 
paralviiis,  and  conlnictiire  or  even  gangrene  of  the  entire 
extn-mity,  and  many  a  surgeon  has  been  held  rwponsible 
for  such  re.-ults  and  gottfn  himself  into  seriotis  trouble. 
All  the   i^aacs  of  iscliemio    paralysis  and   L-outracture 


— Fixation  tmiilsgp  nith  two  poditeij  sUips  ot  l«iil.  Iicitt  so 
^EtO  diDtfirm  tuvanitvly  to  tlir  sliapc  ot  the  nnii  Hi-xril  at »  r'mht  aniili.' 
«C  Ihp  i-lbow.  The  illiutmtiou  shows  the  iijiimr  entrpinity  o(  tlic 
juKtcrior  splint  Iwing  Axed  hy  the  baudage, 

(Volkraann)  that  I  have  seen  witc  due  to  this  practiceof 
ilressing  a  rewnt  fiactnre  with  plisti'i-of-Paris.  Tlie  pm- 
loii^i  interference  wiili  the  [.]."hI— upply  of  the  miiscif 
b-adii  U^  disintegration  of  it*  eltmonis,  tlie  muscle  Inscs-  its 
ilnstioity  and  beconieB  shortened  and  rigid  (contracture). 
Tiic  irritability  uf  the  nurvcs  remains  intact,  while  tliat  of 
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mpletcly,  d»>^| 


the  inusi'le-til>crs  (lisap|>ears  mure  o 
pcuding  on  the  euverity  of  the  casf. 

The  beet  splints  for  use  in  the  tnatinpnt  of  fraotures 
are  flexible  metal  eplinta,  or  piaster-of-Paris  splints  pre- 
])arc<l  for  each  case  {Beely'a  wHubiiiation  splints  of  plaster- 
oi-Paris  and  hemp).  Of  the  ibrmer,  I  prefer  either  tlic 
wire  splints  projvjsctl  by  Dr.  OmmtT,  or  narrow  {>ad(lcd 
strips  of  lead  of  Viirying  longth,  width,  and  thickness. 
The  latter  may  lie  padded  with  eott(in  and  a  covering  of 
gauze,  and  kept  on  hand  ready  for  immediate  use.  With 
the  aid  of  two  such  stri^)s  and  a  few  bandages  a  broken 
hmb  can  at  once  be  fixed  iu  imy  desirefl  pusition.  These 
i§tri)M,  which  are  used  in  the  Munchener  Poliklinik  and 
in  Greifswald,  and  have  recently  conic  into  vogin;  here, 
are,  as  I  know,  being  used  daily  by  many  of  my  own 
students, 

The  plaster-of- Paris  dressing  is  not  by  any  mraits  to  be 
condemned  wholesale  ;  on  tlio  contrary,  it  is  an  cxcellont 
bandage  for  holding  the  fraginenlu  iu  place  after  the 
swelling  at  the  seat  of  fracture  has  subsided.  It  is  par- 
ticularly useful  in  view  of  the  modem  treatment  by  fre- 
quent massage  of  the  seat  of  frarture,  e.specially  when  it 
is  cut  down  each  aide  witJi  a  saw  so  as  to  l)e  separated 
two  gutters  wliich  are  easily  fastened  together  with  fltri]^ 
of  adliesive  plaster  and  secured  with  a  few  turns  of 
roller  bandage, 

[This  criticism  of  plaster-of-Paris  as  a  primary  di 
in  fractures  is  a  very  just  one.     One  in(^x|)ericneed  in 
treatment  of  fractures  ami  iu  the  use  of  plaster -of-Paris 
should  never  use  thus  as  a,  first  dressing.     On  the  other 
hand,  as  we  become  more  experienced  we  use  plasternjf- 
Paris  more  frequently  as  a  primary  dressing. 

I  believe  most  surgeons  and  practitioners  err  on  tlie  side 
of  too  infrequent  rather  than  too  frequent  dressings  in  frac- 
tures. The  second  dressing  should  always  be  made  with- 
in the  first  six  to  ten  days,  because  within  this  time  it  will 
be  possible  to  correct  any  displacement.     The  advantages 
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of  more  frequent  dressings  are :  It  allows  tlio  battling  and  I 
riibbiug  of  the  tiliin,  so  important  in  niaititiuning  a  lx-tt«r  ] 
oirculatiou ;  it  liecreases  tlie  liauger  of  ntropliy  or  inflaoi- 
umtion  of  the  aiust^^les  from  continuous  i)ressmv,  and  the  I 
danger  of  pi-essure  necrosis  of  the  skin  over  the  more  i 


__^^^^^J^!^_^-;3;:;-i 


Fig.  lU. — l'lasl«r-of-Piiris  clrw*in(,'  tiit  dnHn  the  side  will)  a  s 

])ow?d  Ixtny  ppominenfes,  an<i  wliere  pads  have  lieen  used  ] 
U^  exert  jtppssure  in  cx'rtain  forms  of  fractures.  In  fra^  1 
ture  of  the  leg  tile  |mEsil)ility  of  prcwnre  necrosis  over  the  ] 
leudo  Acbillin,  over  the  malleoli,  and  aenws  the  dorsii 
of  the  fixit  niuBt  always  I>e  home  in  mind.  This  is  fre-  1 
ipiently  neglected,  especially  in  inex|>ericnced  Iiandi;.  Ni>t  | 
only  slinuld  these  pointi  be 
earefiilly  prnteeted  by  pad- 
ding, but  they  shonld  l)e 
frequently  iHHpe<itiHl,  The 
pre»<si)n' spots  at  the  jxisit.ion 
of  the  pails  in  Colles'  fraiv 
turc  are  also  fretjuently  ob-  ' 

served  in  the  hands  of  inexperienced  pnu^titioners.     Until 
one's  exjwrienec  in  the  dressing  of  fnictures  has  lieeome 
large,  and  until  one  is  quite  familiar  with  the  aj)]>li«iliiin 
of  tile  diifereiit  dressings,  early  inspection  after  the  first    , 
dressing  (two  to  four  days)  and  more  frequent  subst^uent  I 
dreesiugs  will  praetieally  eliniiuate  the  dangers  and  com- 
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plicatioDa  just  meiitiuned.     Etonitil   vigilance  is  a  good 
nile  ID  fracture  dressings. — Ed.]  j 

For  the  pwldiitg  of  a  iiltister-of-Paris  dressing  I  use  J 
only  the  tri«»t  Bleeve-ljainiage,  which  can  Iw  raiide  to  lie  1 
perfectly  smooth  over  the  extremity.     This  sleeve-bandage  | 


Fig.  Ifl. — PliiMt^r-of-I'arts  dreaaing,  ponvertwl  ii 
Btling  (tuttera  by  cutting  it  down  the  Bide.  The  ci 
with  ndheaive  plnxter. 


o  two  nocarolely 
.  edges  are  bonnd 


Fig,  in.— Showing  how  the  hand  and  foot  arc  held  in  the  dodred 
position  t)y  thp  tricot  slpevf-baiida(jtp,  while  tlit  plaHtor-of-Pnria  drra»- 
ing  ia  appliwl. 

lias  the  additional  advantage  that  the  overhanging  ends 
can  be  utilir/tl  tu  hold  the  end  of  the  extrvmity, — hand  or 
-while  tlie  plaster-of-Furin  dressing  iw  !i|i{iHed,  thiis 
h;  Uie  place  of  the  loops  ordinarily  ueeil. 


I 
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Id  iipplyiug  n  fixHtion  luiadRgc  direct  pcvsiiiire  no  tlie 
seal  of  fracture  inui-t  always  be  avoided.  Fixatinn  is  iib- 
tained  iiol  \>y  dirvct  pressure,  but  indirectly,  «t  to  opeak, 
by  placiug  the  ciititigiiou^  fragmeuls  in  die  pro[jcr  fMisitiun. 
IncidGntally,  it  liardly  uwds  t<i  be  mentioneii  timt  any 
other  pn)mineucc8  mutt  also  lie  protectwl  against  pressure 
and  the  formation  of  prmsii  re-sores. 

The  use  of  an  extension  apparatus  with  jKrnifinent  ex- 
tension by  moans  of  weights  is  nttt  cmitined  to  fractures 
of  Ihe  tliigh,  Tliry  may  ipiite  projierly  Ite  empUiyiil  in 
the  treatment  of  fractures  of  the  upper  extremity,  us,  for 
example,  fracture  of  the  nwk  of  the  humerus  or  of  the 
elbow-joiut,  and  in  fractures  of  the  vertebral  column,  etc. 
The  techuic  of  these  dressings  must  1h'  learned  Itv  actiml 
practice,  which  can  readily  be  obtained  in  any  surgical 
clinic. 

Adhesive  phister  is  now  chiefly  useil  for  extension  dress- 
ings, the  Amerioau  elastic  plaster,  if  necessary  on  a  ibunda- 
tion  of  sail-ciotli,  being  prefL-rred,  as  it  is  stning  enough 
to  bear  considerable  weights.     To  avoid  irritation  of  the 
skin  I  sometimes  find  it  advisable,  especially  in  summer, 
to  reinforce — double,  as  it  were — the  long  strip  of  adhe- 
1  sive  plaster  by  inter]>()sing  a  strip  of  ziuc  pl&ster  mull,  so 
r  that  the  latter  alone  comes  into  immediate  contact  with 
I  the  skin,  while  tj^ction  is  aiieiimplishetl  by  tlie  strip  of 
I  adlie^vo  plaster. 

Strips  of  buckskin  have  also  been  used  (piite  recently  in 
extension  dressings  (Hensner).     The  adhesive  material  is 
I   made  according  to  the  following  iijrnmta  : 

B  -     Cene  Huvlc. 

litmna;  Daiunrah. 

O>lo|ih.»n sa     Ifi.n 

Terebinth,  l.U 

.Ether. 

m.  terebinth,  , fii    .55,0 


L'  kept  as  I'll 
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we  II -stoppered  bottle,  is  not  to  be  smeared  on  the  strip  of 
cloth,  as  might  be  supposed,  hut  is  to  be  applied  with  an 
insufflator  so  as  to  form  a  thin  layer  on  the  part  of  llie 
body  which  is  to  receive  the  dretiwing.  The  two  striiw  of" 
clotii,  wliidi  should  be  abinit  3.5  inchts  wide,  are  then 
applied  along  the  litnb,  tlie  cads  being  alloweil  to  hang 
over  for  the  attachment  of  the  pulley  ro[>e.  The  strips  are 
held  in  place  by  wrapping  tlie  limb  first  with  mull  and 
then  witli  a  gtinze  Inndage.  If  the  part  is  one  that  «im>ot 
be  bandagc<l  in  this  way,  tlie  method  cannot  Ik  used.  Aj 
verj'  ciinsiderable  dq^ree  of  traction  can  be  applied  to  the! 
limb  by  this  method,  which  has  the  advantage  that  the] 
strijw  of  cliitb  can  !«■  readily  reinovt-d,  aflcr  tlie  mitcr  bjm- 


Fig.  20. — Adhemve  atrips  and  olastio  cloth  (oongreaB)  witli  which  ex<fl 
tension  of  any  ilesireil  utrength  c»d  Iw  effected. 

tlages  have  l>een  cut,  and  nsecl  a  second  time.     The 
miii:!^tl>e  carefidly  washed  with  so:ip. 

In  addition,  .some  practical  arrangement  is  needed  for  I 
attaching  the  weightn,  such,  fiir  e.Yainple,  as  a  ring  tieti  to  I 
the  end  of  the  strips,  into  which  may  l>c  inserte<I  the  riug  I 
or  hook  attached  to  tlie  conl  that  supportjs  the  weigbto  T 
(sjuidbag,  bricks,  etc.).  Chafing  of  the  limb  must  be  j 
avoided  as  much  as  possible  by  the  use  of  a  sliding  fbofc-  I 
rest,  eta.,  and  by  placing  a  tightly  wound  roller  bandage  I 
or  small  wtwMlen  rollers  under  the  limb. 

The  extonsiiin  methixl  is  u.sed  in  the  treatment  of  frao-  ] 
tures  of  the  long  Intnes.  It  is  especially  recommended  by  ] 
Bardenheuer.  This  surgeon  uses  lateral  as  well  a?  longi-  \ 
tudinal  traction,  and  get«  very  good  results  (sec  page  61).  i 
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Many  other  siii^efiiis,  to  my   persoual   knowledge,   have 
worked  up  the  teehiiic  of  the  extensiou  niethotl  and  prefer 
it  in  the  treatment  of  fractures  of  the  extremities.     Blies-    , 
eneHa  article  •  contains  detailed  descriptiouB  of  all  the  ex- 
tension dressings  used  by  Bardenheuer. 

Tlie  effect  of  traction  or  pressure  can  also  1m?  obtained 
with  the  aid  of  piciics  of  eliuitiu  lHinda^>,  ringR,  etc.,  in- 
serted in  the  dreeing.  A  combination  oi'  adht'^ivc  .stri|>s 
and  a  piece  of  eiiuttic  cloth,  as  suggested  by  Ttiierseii,  ia 
both  conveniont  and  effective,  and  is  being  employi^l  quite 
extensively,  I  frequently  use  ela^^tic  strips  of  this  kind, 
especially  in  the  treatment  of  fracture  of  the  clavicle. 

Other  methods  are  now  in  vogue  for  the  treatment  of 
certain  fractures  ;  but  while  they  may  give  excellent 
results  in  the  hands  uf  specialists,  they  are  hardly  to  be 
recommended  to  the  general  practitioner.  There  is  no 
doubt  that  primary  bloody  snture  of  the  fragments  in 
fracture  of  tlie  patella  gives  ojccollent  results  in  the  hands 
of  a  trained  surgeon ;  or  that  the  treatment  of  fractures  of 
the  lower  extremities  by  the  ambulatory  method  is  fre- 
quently Hucecssful ;  and  it  is  true  that  in  the  treatment  of 
typical  fractures  of  the  lower  radial  epiphysis  it  is  recom- 
mended to  discard  liandages  altogether  and  treat  the 
fracture  by  simple  position  in  a  milellu  ;  but  in  general 
pra<rtice  these  and  other  similar  raethiHls  are,  in  my  judg- 
ment, out  <}f  place. 

The  so-utlled  avi/nihtory  metluHt  has  recently  gained  a 
great  nunilwr  of  adherents.  For  my  part,  I  still  adhere 
lit  the  principles  that  I  have  just  now  outlined:  The 
ambulatory  nu-thod  may  yield  %'ery  good  results  in  impor- 
tant fractures  of  tlic  lower  extremities,  but  the  teehnic  of 
appljnng  the  («st  is  difficult  and  the  dressing  requires 
constant,  careful  8uper\ision  as  long  as  it  is  worn  ;  in  other 
words,  the  dimger  of  complication  interrupting  the  course 
of  recoven,-  is  greater  in  the  ambulatory  than  in  any  of  the 
other  methods  in  ordinary  use. 

'  DentBQhe  Zuitachr.  f.  Chir.,  vol.  LV,  p.  277. 
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On  the  other  hand,  tJie  ambulatory  method  has  the  fe 
h)wing  advttutiigL's :  Inflammatory  diseases  of  tlie  respii 
tory  organs,  such  as  brouclkitis  or  liypo^tatiu  pneiiDiontat^ 
are  rarer  eveu  in  old  subjectti;  delirium  tremens 
said  to  l>e  less  likely  to  dtvelop  ;  it  is  the  best  means 
avoiding  atrophy  of  the  nma<;les  and  rigidity  of  the  joints 
the  callus-formation  is  abundant,  and  it  is  said  that  insuffi- 
cient call  us- formation  is  very  rare  wlien  this  method  is 
employed.  While  some  authorities  reject  the  ambulatory 
method  altogether,  and  others  use  it  as  soon  as  possible 
after  the  injury,  I  often  follow  a  middle  course  in  my 
clinic.  After  the  swelling  has  subsided  and  the  fragments 
are  in  good  position,  a  firm  bandage  is  applied  and  the 
patients  are  allowed  to  walk  about  at  the  end  of  tli 
ond  or  third  week.  At  the  beginning  the  pain  of  putting 
the  foot  to  the  ground  will  be  materially  lessened  if  some 
form  of  walking  apparatus,  like  the  "walking  chairs"  of 
children,  is  employed. 

After  the  fracture  has  become  firmly  united,  the  after- 
treatment  is  of  the  greatest  im|X)rtaDce  for  restorbig  the 
funi!tion  oi'  tlie  injured  extremity.     In  this  resjH'Ct  there 
has  hw.a  a  marked  improvement  in  recent  times  and  much 
more  is  <lone  to  achieve  a  grKxl  result.     Massage  and 
sive  movement  to  combat  the  stiffness  of  the  joints  due 
prolonged  fixation  may,  with  pro]jer  rare,  be  b^^in 
early  as  the  date  of  the  first  cliange  of  dressing.     A' 
the  fracture   has  lx«ome  united,   both   these  procedui 
assume  a  very  impurtaut  rOle.     At  the  !«me  time  wai 
baths,  needle  doucties,  the  use  of  certain  kinds  of  ban< 
and  especially  medico-meclianical  apjHiratus,  are  of 
greatest  value. 

The  treatment  of  joint  fractures  callfi  for  special 
sideration.  In  a  joint  fracture  tlic  injury  to  the  articul 
process  of  the  binie  leads  to  grave  injuries  of  the 
itself,  the  L«psule  of' which  becomes  filh-d  with  extra' 
sated  blocHl,  This  clas^  iiiiliides  tlie  tj'piral  fractures 
tlie  radius,  fracture  of  the  aukle  (Pott's  fracture),  arid  frao*j 
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I 


tiirc  of  the  surgical  net^k  of  tlie  liu 

ca^es  tliat  it  la  must  difficult  to  get  limi  uuioci  <if  tlic  hone 
with  a  go*Hl  movabit!  joint.  Tlit' tirossiug  iti  tlicn-  injuries 
niiiHt  Ijc  changed  every  second  or  third  day  lor  the  first 
twfi  weeks,  and  later  every  day.  To  tiu-ilitate  ihe  resorp- 
tiim  of  the  bhxjd,  if  it  ha^  not  been  reniove<l  bv  puncture, 
moderate  pressure  and  massage  with  passive  movements 
at  eaiih  chinige  (if  dressing  are  advinablc  fnini  the  verj' 
beginning.  The  csli-cniity  nuist  be  fixcti  in  various  pofii- 
tious  ;  iictive  nu'vi'iiirnl,-^  slmulil  lie  riirmimgei!  as  early  lis 
possible,  and  nici'lianicul  ;ip|iai:Lln-  in;iy  bi-  empKiywl,  A 
treatment  nf  tbi.s  kind  givL-s  tlie  physician  a  great  deal 
of  trouble,  for  which,  however,  he  is  amply  i-ewarded  if 
he  can  achieve  union  of  such  n  fracture  with  a  good  mov- 
able joint. 

A  similar  mode  of  treatment  ha.>i  been  recently  reoim- 
mended  liy  many  physicians  fi»r  all  kinds  of  fnictures.  It 
IB,  however,  nuueceesary  and  cannot  be  t«rried  out,  espe- 
eialiy  in  large  practice. 

[Wolff'  recommends  extension  in  fractures  alxmt  the 
ellKiw-joint,  anil  gives  an  ilhistratioD  of  an  apparatus  wliieli 
not  only  pnMluees  extension,  but  allow*  frequent  eliaiiges 
in  tlie  pisition  at  the  cIlHiw-joint.  Similar  nicclianii'al 
devii¥H  have  been  devi.Hod  fcu-  fractures  about  the  knee  and 
ankh'.  The  apparatus  is  cxjtensivc;  one  mntit  have  a 
lat^  assortment,  or  they  must  be  made  for  each  case. 
I  Hjpve  with  the  author  that  the  results  obtainetl  are  no 
Iwtter  than  thase  in  which  simpler  methods  have  U'cn 
a»,,l„y,.,i.-I-:i>.] 

In  cr.rn-hi.-ion.  a  few  words  in  regard  to  badhf  unilnl  or, 
W'ttcr,  Miifiiniiiiiilji  nnilifl  fraetures,  Notwith^timdin^'  tlie 
esercise  of  llie  greatest  care,  it  may  ocrasiimidly  Inipiwn 
that  the  physician  is  not  quit*-  satisfied  with  the  rcsuU  of 
his  tniitment ;  iN?sides,  many  eases  of  dffiirrrilty  due  l<i  an 
old  fnictun>  liave  to  lie  treatwl,  partly  bci'au.«c  of  llie  folly 
and  diwilx'dii'nee  of  patients,  and  jmrtly  Iwanse  of  the 
■  Deutsche  Zritsdirilt  tQr  Chimrgle,  IWIO,  Bd.  Liv,  p   2«T. 
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bungling  wurk  of  quacks,  Id  all  Buch  cases  no  tii 
should  he  lost  in  correcting  the  deiormity,  by  violent  tni 
if  necessary.  To  accomplish  this  the  bone  may  Iiav 
be  broken  artificially  with  the  aid  of  an  osteoclast,  or 
osteotomy  may  be  reqiiiretl.  After  the  operation  a  correct 
position  of  the  fragment**  is  secured  by  manipulation  and 
maintained  by  permanent  ext^-usion  by  meaus  of  weights. 
The  proper  position  is  to  be  tnuiutained  until  firm  union 
again  takes  plaiv.  0]>erative  intervention  is  dijitinctly 
iudifated  also  in  badly  united  joint  fractures. 

It  baa  been  pointed  out  repeatedly  that  the  position 
of  the  fragment  can  be 
constantly  controlled  by 
means  of  X-ray  pictures 
during  the  oHirse  of 
treatment.  Accord- 
ingly, I  find  tliat  I  now< 
resort  to  operation 
cjirlier  than  formerly, 
either  in  onler  to  re- 
plitw  the  fragments 
more  accurately  or  for 
the  purpose  of 
the  fragments  togel 
The  success  I  have 
in  such  cases  impels 
U}  resort  to  operatic 
inter\'entJon  more 
more.  Such  operati 
are  to  be  carried  out  according  Ui  generally  accepted 
aii<l  their  des<Tiption  does  not  Iwlong  to  the  scope  of 
work.  It  is  important,  however,  tlmt  everj'  phywc' 
treats  patients  with  fractures  sluiuld  realize  his 
fiibility  from  the  beginning,  and  should  remember 
with  our  present  knowledge  of  diagnosis  and  iherapeul 
nietliiids  a  giKtd  re.-'ult  can  and  must,  as  a  rule,  be  ol>- 
tained  in  the  treatment  of  fractures.      [M'ltli  the  present 
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more  perfect  teclmic  n  siirgeuu  should  oever  hexiUite  to 
oiiemte  ill  II  case  of  fmcture.  In  ba<lly  united  fracturea 
it  is  muoii  bettor  tu  npenite  tliun  to  use  grent  force  in 
an  attempt  to  rcfnicture.  If  the  badly  iiuit4>d  fragments 
cannot  be  bniken  with  the  Uf«  of  nuidcratc  force,  it  is 
a  much  wiser  and  safer  prooeilurc  to  expose  tlie  bone 
by  incision  and  separate  tlie  fragments  witli  a  chisel, 
because  it  allows  us  to  control  absolutely  the  line  of  frac- 
tiipe.  Tlie  nse  of  greater  force  by  means  of  an  osteoclast 
(Fig.  21)  is  not  free  from  danger,  and  we  uinuot  always 
control  the  line  of  fracture. — Ed.] 


DISLOCATtONS 

The  extent  of  the  niuvcnients  in  luirnial  joints  is  in 
nianv  t'ases  limited.  In  every  juint  tlirre  Ls  some  jmi- 
visioii  which  prevents  the  movement  from  going  Iwyonil 
a  certain  deiinite  limit.  In  .s<jme  of  tlie  joints  tliis  inhil>- 
ition  ia  effected  by  tJie  shape  of  the  bones,  in  others  by  the 
action  of  ligaments,  and  in  a  third  class  by  the  action  of 
muscles.  We  therefore  speak  of  muscular,  ligamentous, 
and  bony  iuhibition  of  joints.  Bony  iuhibitinn  isaltsotnte,  ' 
while  muscular  inhibition  varies  according  to  the  elasticity 
and  extensibility  of  the  muscles  concerned.  As  examples 
may  l)e  mentioned  the  great  niobility  of  the  wrist  in  piano 
peHbrmers,  and  the  contortions  of  so-ailled  india-ndiber 
men,  which  can  only  be  achieved  by  exercise  directed 
towanl  the  diminution  of  muscidar  inhibition. 

There  is  a  limit  to  the  motion  of  any  joint,  beyond 
which,  if  motion  is  continued,  injury  to  the  articular  appa- 
ratus, a  laceration  of  the  capsule  or  otlier  ligaments,  takes 
place ;  such  an  injury  we  designate  by  the  term  »prain 
{diMormo).  If  the  injury  to  the  articular  apparatus  is  st^vere 
enough,  a  ^ialoattion  (luxalio)  is  pmdueed,  iu  whieli  the 
normal  contact  lietween  the  articular  extremities  of  the  two 
bones  is  completely  aliolished,  one  of  the  extrt^'mities  with 
few  exceptions  being  thrust  mure  or  less  completely  through 
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tbe  tear  in  tliu  t;u|)»iuli.-.  As  in  tlio  casu  til'  frnotiireB,  we 
havtitrmii>uitlc,}»itAo/offic,itiv\  amffenil/il  difi\<tcat'ions.  The 
lutt^r  depend  on  tnie  developmental  ermrs  or  on  (lisplaee- 
meul  occnrriug  m  ulero.  Pathologiu  [sp.iii);inin(i.-]  di»-J 
locations  oeetir  only  after  marked  alteniiiiui  of  tli''  joini  by  ■ 
pathologic  proeesscs,  cspeciail)'  p^'ogtmir  iiiid  iiilificnlai 
osteomyelitis  and  ehronic  hvdnirthniBis  witli  cxlrcnie  dis 
tendon  of  the  oa]>!-iile  and  ligaments. 

[In  dit^liH^tionH  fn>m  i<Iight  injnrj',  e^jtw^ally  recnn 
onea,  the  possihility  of  eyriugnmyelia  aw  the  canse  of  ^e 
joint  changi'n  allowing  tliu  easy  dislocatioD  .«jH>uld  always 
l>e  home  iii  mind.  This  i«  most  frequently  oliiierved  at 
the  shoulder.— P:i..] 

Ti-.i.Mii:ittc  ili.-.loc'iiticins',  whieh  are  the  only  ones  thjit  we 
sliiill  s|ii')ik  <•{'  here,  lire  produced  liy  injuries  afttfticig  the 
joint  tiin.'1'tly  or  indiriftiy.  Luxations  may  even  In.'  pru- 
dueed  liy  intense  muscular  action  in  sudden  violent  muva 

BiHliKiiitionct  are,  of  course,  more  fret|uent  in  men  tbaa^ 
in  women,  and  in  udnlts  up  to  be}i;iDning  old  age  than  in 
ehihlren.     In  children  under  ten  yeare  of  age  ilislocatitnis 
are  extremely  rare.     It  is  worth  noting  that  out  of  100 
lu.\ittioii^  ■ollectiil  hy  Kronlein,  92.2  were  in  the  Upper,  6| 
ill  i!ie  li."er  exiremily.  and  2.H  in  the  trunk. 

I*i>lor:innns  line  to  direct  violence  are  ra«'.  In  this  d 
tJie  tmiinuitiMii  aets  at  the  ix'gi<in  of  tlie  joint  and  prixhit 
a  disliKiition  ;  jnst  as  a  fracture  is  prtKluced  in  h  Luie  hy 
direct  violence.  In  the  production  of  an  indinvt  dis- 
location the  movement  of  the  joint  is  earned  beyond  ihe 
utmost  limit  of  physiohigic  excursion,  the  normal  inhil>ition 
being  overcome  hy  the  levcnige  of  the  long  fragment  oltlie 
shaft.  The  short  arm  of  the  lever  (head  or  artiruhir  ex- 
tremity of  the  iKtne  that  beoimts  disliHiated)  is  ioreed  out- 
ward in  a  certain  dir(«tion,  gaining  a  purchase  on  the  edge 
of  the  artienlnr  cavity,  the  cjjpsule,  a  ligament,  or  n  neigh- 
boring bony  ]inieess,  and  its  contact  with  the  opinwed 
articular  snrfa<*  is  abolished.     The  tffl(tsule,  after  suffering 
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rnormoiii^  diiitentiun,  jgWea  way  aiid  the  head  of  tUe  ix>ne 
eefa\>eif  tiimiigh  the  laceration,  aNJiimiu^  u  ilcfiDitf  jxinition 
which  is  determined  by  the  i^bape  of  the  Ixme  and  of  the 
snmmndtn^;  Hifl  jmrt^,  and  by  the  actinti  of  the  ligaments 
uikI  iiiiisi'IrK, — the  tiislocation  is  ouiipleto. 

A  di^lmiition  is  alivavH  dewriin-*!  in  terms  of  tlie  jwriph- 
enil  jxirtof  the  skeleton.  Tims,  li.r  exani]>li-,  a  disloejitioii 
of  the  tihoiihier-ioiDt  is 
s]>oken  of  an  u  liixution  of 
the  liimiern.4.  Tlie  direc- 
tion is  aim)  deseriVied  iie- 
cordiug  to  that  taken  hy  the 
IxTiphend  bone;  ihup,  tor 
example,  luxation  of  the 
humerus  in  front  of  the 
glenoid  foctsa  when  the  heud 
of  the  luuncniti  litv^  in  fnmt 
of  the  artieular  eavitj'. 

The  «yiii}>t(iiiw  of  a  recent 
disloeation  are,  at<  a  rnl<'. 
very  striking;.  The  absence 
of  the  articular  end  of  t)ic 
bone  from  its  iiormjil  pisi- 
tion  and  its  presence  in  an 
ahnornial  position  pnKhice 
n  veiy  dii^tinet  deiormity 
which  ODuld  be  di^^iioed 
only  by  a  very  gnat  ex- 
travasation of  blood.  The 
jM>»itioD  of  the  dislo(ut«d  Itnib  i.s  almost  always  ijiiite 
eharact«rii«tic,  and  it  is  frequently  pongible  to  make  the 
(liagnosiM  by  in»|ieetion  alone ;  l^esides,  the  position  Ls,  as  a 
nde.  fypiral  in  each  form  of  luxation,  beejiuse  it  depends 
on  the  iietion  of  certain  {MjrtiouH  of  tlie  cupside  and  liga- 
ments uhieh  remain  intuet  in  regular  forms  of  luxation. 
The  disKteated  limb  persistently  assumes  its  new  jKwition  ; 
tliat  if  to  say,  while  it  may  be  forced  to  perform  the  normal 


Fijt-  22. — Luccrnliim  in  tlip  taip- 
buIb  on  the  [lOslerior  aspwt  of  tlie 
lii|>-ioint. 
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excursion  (destroyed  by  tli«  IiLxatioii)  by  inenns  of  «xt«nial, 
pressure  and  traetion,  it  imme<iial*ly  returns  to  iti*  ab*> 
normal  position  us  siion  iis  the  prcssKri'  is  rrnnived.  The 
last-mentioned  sympt^im  is  the  lun.-t  iiii|>.irliiiit  ouu  in  the 
differential  diagnosis  between  di.-.ln('iilinii  niul  rmetiire,  as 
this  tendency  to  return  to  tlie  abnormal  [Mi,-itiiiu  is  ubnad 
in  fracture  of  a  joint.  Th^re  are  otlior  im|)ortaiit  ^mp--, 
toms  in  dislocation,  such  as  tlie  abeeuiw  of  tlie  nortiutj 
prominence  of  tbe  bone,  the  ability  to  feel  the  articular  ex- 
tremity in  an  abnormul  {KKition,  and  the  altered  direction 
of  the  long  axis  of  the  bone.  Mensuration  is  sometimes 
useful,  as  some  tlislocations  are  characterized  by  lengthen- 
ing instead  of  shortening  of  the  affected  extremity. 

As  in  fractures,  so  in  disltKutions,  there  may  be  ad- 
ditional injuries — injuries  to  nerves  and  bliMxl-vessels,  or 
extensive  Ulceration  of  the  soft  parts  surrounding  tliu  joint. 
Even  the  outer  skin  may  be  injured,  lending  to  the  injury 
the  chiiructcr  of  a  com[X)und  dislocation ;  in  suoli  cases  tJie 
treatment  must  be  carried  out  according  to  strict  aseptic 
principles. 

[Comijound  dislocations  without  frattture  are  i 
results,  however,   fntm  proper  treatment  instituted  eartj 
after  the   injury  are   excellent.     The  wound   should 
thoroughly  irrigated   with   1:1000   bichlorid,  and  li 
pieces  of  tissue  cut  away.      In  many  instances  tlie  caj 
of  the  joint  can  be  sutured  anil  the  wouni!  closcil  without 
drainage.      If  lat.T    the  joint   bwomos   disic.i.K.,1    with 
effusion  it  slioiiM  be  asjiii'^tled.    Tiic  ininHlin'tiini  ■■f  giinzc 
and  drainage-tubes  into  tliL'  joint  sliould  be  ci>iideniiifd. 
They  irritate  the  synovial  sac  and  increase  the  danger 
subsequent  ankylosis.     If  drainage  is  indicated,  a  «c 
piece  of  rubber  tissue  answers  the  purpose  best.     In 
majority  of  cnses  it  is  Iwtter,  however,  to  close  the  joii 
capsule  at  once,  and  if  tnilicuted  drain  only  the  euperfii ' 
wound.     1  believe  that  improper  drainage  in  joint  inji 
ia  more  freijuenlly  the  cause  of  secondary  infection 
r^tricted  motion  than  the  injury  itself. — Ed.] 
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Tlie  diagmtiiia  is  wiiuetimes  very  difficult  when  the  difr* 
lowitloii  k  eomplieatcd  by  a  fracture.  This  rare  compli- 
cation Is  utjually  produced  by  the  exterual  force  contiauiog 
(0  net  af^r  the  hixatioii  hua  been  pnxluced. 

The  treatment  has  for  its  object  the  restoration  or 
replacx^inent  of  ihc  dislociite<I  bone  (rctluction).  Wliile  it 
was  formerly  customary  to  employ  great  force  in  the  iwluc- 
tion  of  a  dislocation, — a  proceeding  which  was  not  infre- 
quently followed  by  grave  ooiLtequences,  such  as  the 
lawmtiiin  of  large  vessels  and  ner\'e8  and  the  fractiire  of 
bones, — the  general  practice  nowadays  is  Ui  effect  reduc- 
tion by  manipulatioiig  baseil  on  a  careful  study  of  the 
anutuiuic  relatioua  and  withcjut  tlie  use  of  great  force — 
generally  under  anesthesia.  The  rule  Ihnt  the  reduction 
must  be  accomplished  by  forcing  the  dishfated  extremity 
o\'er  the  same  path  which  it  followed  in  the  priKlnction  of 
the  dislocation  in  iu  the  main  trt)rrect.  The  uiuiiijxdations 
should  not  be  deterniine<l  by  thiuiib  nih-,  inn  by  accurate 
knowledge  of  the  ptwitjon  of  the  urticulsir  hmd,  of  the  tear 
in  the  oipsule,  and  of  tlie  surrounding  mj\\  parts.  "Our 
tlierspeutic  actions  nowadays  are  determined  primarily  by 
tlie  anatfjray  of  the  dislocation  "  (Kronlein). 

SiiecfKsful  reduetiou  is  recognized  by  feeling  the  ijone 
glide  back  into  pliu«,  and  obser\'ing  that  the  normal  out- 
line of  tlic  articular  n^ion  and  the  mirmiil  mobility  of  the 
joint  have  been  restored,  while  the  tendency  to  a'tiim  to  the 
abnormal  ]>osItion  has  disiip|)eared. 

With  reganl  to  the  subset[uent  ooiin-e,  after  n-dnction, 
the  following  jHiints  may  be  of  some  im[Hirtance.  Under 
normal  conditions,  if  rest  has  been  secured  by  appropriate 
dressings,  the  tear  in  the  capsule  heals,  the  extravasation 
of  blood  disappears,  and  the  slight  svnovitis  which  is  the 
expression  of  irritutiou  in  tlie  joint  subsides  iu  from  one  to 
two  weeks.  As  soon  as  poss-ibte,  even  before  the  end  of 
this  period,  nm^^ge  and  careful  passive  movements  (tan  and 
ought  to  l>e  instituted.  If,  as  occasionally  happens,  pain 
and  symptoms  of  articular  irritation  return,  massage  must 
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be  diH(-J>iititiiied  or  at  least  perri>rnicd  witli  great  gen- 
tlenoss.  Atlcr  tlie  tliird  week  tbe  excursions  are  to  lie  ' 
creiised  and  active  exercises  witli  tlie  use  uf  ajijiiiratij 
iu<licat«d.  Eveiitiiallj'  a  complete  restoratiou  of  fiiiictioi 
Hhuuld  be  aimed  at. 

[The  after-treatment  of  a  dislocation  is  <{uite  ns  inijM>r*| 
tant  as  tbat  of  a  fracture.  It  must  be  remembered  tliat 
beuides  the  tear  in  tJio  cajtsule  other  important  ligamentt; 
may  be  stretched  or  torn.  The  proper  healing  of  these  fi- 
brous structures  takes  a  nunilter  of  weeks,  and  during  this 
time  the  joint,  although  it  may  be  uswl  to  a  certain  extent, 
should  have  some  form  of  supixirt.  If  this  is  n^lected, 
a  )>eruianent  disability  in  tlie  form  of  a  weak  joint  or 
a  tendency  to  recurrent  disIiKations  from  slight  trauma 
may  result.  Hasevroek '  lia^  called  attention  to  the  ne- 
cessity of  this  longer  supjKirt,  and  describes  and  illustrates 
a  number  of  simple  apparatus  which  not  only  give  sup- J 
port,  but  allow  certain  motions  of  the  joint. — Ed.] 

The  term  habitual  iHalocaiion  is  used  to  designate  the  I 
frequent  recurrence  of  a  dislocation,  of)en  under  the  influ- 
ence of  quite  inconsiderable  force.     The  patients  are  pep* 
fectly  aware  of  their  con<lition  and  iii^naily  have    llieirl 
diagnosis  ready  when  they  consult  the  physician  ;  not  > 
few  are  able  to  reduce  the  dislocation  themselves.     Th«J 
cause  of  habitual  dislocation  is  usually  to  be  sought  in  e 
tensive  injury  of  the  joint  leaving  an  abnormally  broAd'l 
insertion  of  the  cajisule.      For  the  treatment,  such  I 
nres  as  prolonged  iminoblliaition  and  the  injection  of  alc< 
hoi  to  produce  shrinking  of  the  tissues  have  been  i 
mended.     In  very  bad  cases  resection  has  Ix-en  perfon 
It  might  be  wise  to  try  arthrot4)niy  and  partial  exClrpstiod 
of  the  capsule. 

[I  do  not  believe  that  injections  of  alcohol  or  any  otfaei 
substance  should  be  used.      Prolonge«l  fixation  should  bt  1 
first   given    a   trial    with   the  form  of  apparatus   recontf^ 
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mendefl  by  Hoscvroek,  wh!eh  allows  sume  joint  motion, 
If  tliis  fail&,oxplornlory  artbrotomy  shuiiUl  be  jierforaied. 
In  Slime  cases  the  cause  will  be  foiiml  to  be  quite  eimplc, 
Biicli  as  a  loose  cartilage,  or  a  strett^hwl  or  torn  ligament. 
The  cartilage  should  be  removed  anil  the  ligament  fixed 
by  entiire.  Other  cases  will  be  more  complicated.  The 
cooditioD,  however,  must  be  rare,  liecausc  there  is  little  in 
the  literature  on  the  subject,  and  even  in  a  large  siu-gieal 
experience  one  observes  these  cases  very  infrequently. — 
Ed.] 

Under  certain  circumstances  a  dislocation  may  be  irre- 
ducible. It  may  liapiien  that,  in  spite  of  persistent 
elforts  at  roiluction  under  anesthesia,  it  is  found  impossi- 
ble to  put  the  bones  in  place.  Failure  may  be  due  to  the 
email  sise  of  the  tear  in  the  CM.psule,  but,  as  a  nile,  it  is  due 
to  the  interposition  of  sijft  parts.  If  the  edge  of  the  ar- 
ticular surface  was  broken  by  the  injury,  it  is  evident  that 
reduction  may  be  impossible.  In  all  such  cases  blixtdy 
redufti{>n  of  the  disliKstion  ought  to  lie  resorted  to  as  early 
as  possible.  The  joint  must  be  opened  as  much  as  may  be 
necessary  to  effect  reduction. 

[In  experienced  hands,  when  reduction  of  a  dislocation 
fkilH  afler  the  proper  trial  of  the  usual  methods  one  should 
never  hesitate  to  operate  at  oiiee.  Prolonged  and  forcible 
attempts  at  reduction  are  dangerous.  With  proper  tech- 
nic  the  operation  is  a  very  simple  matter,  and  seldom  fails 
I((  rcihice  a  recent  dislocation.  In  the  majority  of  iri- 
atances  one  will  find  a  BiiffieieDt  cause  which  preventwl  the 
usual  easy  reduction  nf  the  dislocation ;  ihr  example,  a 
small  fragment  of  bone,  or  an  interposed  t(>ndon  or  muscle. 
— Ei..] 

If  a  dislocation  la  not  reduced,  there  results  the  condi- 
tion known  as  an  "old  dtJtlociifion,"  complicated  frequently 
by  the  formation  of  a  new  joint  (a  nearthrosis).  Thera- 
peutic measures  in  such  cases  will  be  determined  by  tlie 
conditions  found  on  careful  examination.  If  the  fiinctioti 
of  tile  new  joint  is  satisfactory,  as  liapjtens  in  very  rare 
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PLATE  9. 

Fractures  of  the  Vault. — Fig.  1. — Gnnshot  wonnd  from  with- 
out and  from  within.  Fragment  of  the  skullcap  of  a  cadaver  showing 
the  marks  of  two  bullets  tired  with  a  small  charge  of  powder,  one 
bullet  striking  from  without,  the  other  from  within.  The  direction 
of  the  bullets  is  indicated  by  arrows.  The  section  shows  that  the 
point  of  entrance  represents  a  round  hole,  while  the  point  of  exit  is 
marked  by  a  larger  and  more  irregular  loss  of  substance.  (Author's 
collection. ) 

Fig.  2. — Effect  of  a  projectile  with  low  velocity  discharged  from 
without  (artificial).  The  force  was  not  sufficient  to  perforate  the 
skull;  the  ix>int  of  impact  on  the  skull  is  marked  only  by  a  slight  de- 
])re88ion,  while  the  internal  table  shows  extensive  shattering  of  the 
lx)ne.     ( Author's  collection. ) 

Figs.  3  a,  by  c. — Old  fracture  of  the  skullcap  with  depression  of  the 
fragments.  Firm  union  of  the  bone  had  taken  place  with  some  thick- 
ening at  the  seat  of  fracture.  Figure  3  a  shows  the  preparation  from 
within  ;  figure  3  6,  from  without ;  figure  3  f ,  in  transverse  section. 
In  this  prei)aration  also  the  splintering  of  the  internal  table  is  more 
ext+'usive  than  that  of  the  external.  (From  the  collection  of  the  Path. 
Anat.  Institute  at  Greifswald.^ 


auce  of  more  extensive  shuttering  on  the  outer  table  as  is 
usuallv  seen  on  the  inner  table  under  ordinary  circum- 
stances,  when  the  injuring  force  is  applied  to  the  skullcap 
from  without.  Ae<>ording  to  Teevan,  it  appears  that  the 
effect  of  a  force  acting  from  without,  such  as  a  spent  ball, 
a  small  stone,  or  a  stick,  is  to  induce  a  certain  bending  of 
the  skullcap  at  the  ]>oint  of  imjmct.  This  bending  process,  - 
as  long  as  it  is  conline<l  within  the  limits  of  elasticity,  pro- 
duce's only  a  slight  flattening  of  the  normal  curve  of  the 
bone.  The  particles  of  bone  in  the  external  table  are  com- 
pressed, while  those  in  the  internal  table  are  distended  ; 
/.  f'.,  forcc^d  a])art.  Just  Jis  when  a  stick  is  broken  over 
the  knee  the  fracture  begins  on  the  convex  side, — that  is, 
the  side  on  which  distention  and  separation  of  the  particles 
take  place, — so  in  the  same  way  the  fracturt^  l)egins  and 
becomes  m(»st  extensive  on  the  distended  side  of  the  skull 
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I  which  is  furthest  remove*!  from  the  Injuring  force.  This 
explanation  is  confirmed  by  niinieruiis  preparations  ai^  well 
as  by  experiments,  and  is  now  geiuTally  ac(*pte<i.^ 

The  correctness  of  this  theoretic  view  in  proved  by  a 
few  preparations  obtained  from  the  MkiiUs  of  Hiiicidea  wht) 
ended  their  lives  by  shooting  tlieniaelvea  tln-oiigti  the 
mouth.  In  these  cases  the  frarture  of  tlie  so-ialied  vit- 
reous table  is  slight,  while  that  of  the  external  table  is 
^uite  extensive. 


Fig.  24. — Bullet  mnrk  in  a  Fra^cmeitt  ut  tbc  skullcAi)  vF  a  male 
kdaver;  the  bullet  Btrndc  thi>  iniier  table  of  the  nkull.  Tbe  lioiiiC 
of  entmnoe  on  tlie  iaiier  tuble  a  marked  l>y  a  ronDil  hale,  while  the 
point  of  exit  in  the  external  table  shows  a  more  extensive  Iosh  of  buIi- 
Hianoc.  Tbe  rragniKDt  when  removed  presents  the  form  of  a  muah- 
rooni  seen  from  the  side;  seen  from  above  or  without,  it  bos  a  jiet'u- 
liar  roaettc-like  ftppcAnuioe,  being  wnnpmtcil  of  Hevcrul  pieces  loosely 
iuAA  tngetber.     The  author  bus  obgen'eil  thitt  condition  repeatedly 


\Vp  can,  therefore,  readily  understand  that  under  cer- 
tain eimiJitions — that  is,  when  the  force  is  slight — a  blow 
deliveR'd  wilh  a  blunt  iustrume-nt  ou  the  outside  of  the 
skull  may  ))roducean  isolated  fissure  of  the  interual  table, 
unmistakable  cases  of  which  have  been  nbeerved  (see 
Plate  9,  Fig.  2).  In  such  a  cose  the  effect  of  the  injuring 
fcjtee  must  liave  cease<l  to  act  as  soon  as  the  continnitv  of 
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PLATE  10. 

Gunshot  Wound  off  the  Skull.— Figs.  1  and  2  show  the  aute- 
rior  and  posterior  sides  of  a  skull  which  was  struck  at  a  distance  of  2(.H) 
meters  with  the  projectile  of  a  German  infantry  rifle  (model  88)  ;  a 
full  chaiige  of  powder  was  used. 

The  illustration  shows  the  small  round  hole  at  the  point  of  entrance 
and  the  lai^  ragged  hole  at  the  point  of  exit.  It  was  impossible  to 
replace  the  mass  of  -minute  fragments  at  the  point  of  exit.  The  skull 
was  broken  into  a  number  of  variously  sized  pieces  sojxirated  by  num- 
erous approximately  radiating  lines  of  fracture,  and  ^)n])ed  more  or 
less  concentrically  about  the  points  of  exit  and  entrance.  The  frag- 
ments were  carefully  united  with  wire. 


tlic  hone  was  destroved  on  the  distended  side,  l>efore  the 
compressed  particles  of  bone  on  the  other  side  becjune 
se[>arated.  In  the  same  way  tlie  opj)osite  condition  may 
occur  in  exceptional  cases  ;  that  is,  an  isolated  fissure  of 
the  external  table  may  be  producetl  by  a  force  acting  from 
within,  when,  for  example,  the  force  of  the  bull(»t  was  not 
great  enough  to  ])erforate  the  skullcap.  Thi.<  condition 
has  also  IxHin  observwl  in  preparations.  Under  c(»rtain 
circumstances — for  instance,  when  the  direction  is  oblique 
— a  force  acting  from  without  may  injure  the  outer  table, 
>vhile  the  inner  table  remains  intact.  While  this  condi- 
tion is  rare  as  the  result  of  a  blow  with  a  blunt  instru- 
ment, it  is  frequently  observed  in  sabre  wounds. 

Somewhat  more  frequent  than  isolated  fractures  of  the 
inner  table  are  those  cases  in  which  the  outer  table  pre- 
sents only  a  slight  injur}^  as  a  deprt^ssion  or  a  fissure, 
while  the  inner  table  is  completely  shattered,  the  splinters 
being  force<l  into  the  cavity  of  the  skull  like  the  rafters 
of  a  roof.  Then  there  are  the  severe  forms  of  fracture  of 
the  skull  (piece  fractures)  in  which  an  extensive  area  of 
the  cranium  suilers  ctmiplete  fracture  with  depression  of 
the  splinters  which  are  attachiMl  around  the  margin  of  the 
fracture  at  the  normal  level.  In  this  variety  alsi)  the 
destruction  and  displacement  of  fragments  is  more  exten- 
sive on  the  inner  table  (compare  Plate  9,  Fig.  3). 
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For  the  sake  of  eorapleteness  it  should  be  mentioned 
that  a  sohition  of  continuity  in  the  vault  of  the  cranium 
may  coincide  with  a  suture  (diastasis),  and  from  such 
fractures  radiating  fissures  often  extend  to  some  distance 
(Plate  13,  Fig.  1  ;  Pkite  11,  Fig.  1  b). 

Gunshot  wounds  of  the  skull  at  short  range  as  a  rule 
produce  a  general  shattering,  which  is  explained,  accord- 
ing to  the  most  recent  views,  as  the  result  of  hydro- 
dynamic  jiressure  transmitted  by  the  cerebral  mass. 

In  examining  severe  comiX)und  fractures  of  the  vault 
of  the  skull  it  is  always  to  be  remembered  that  the  frag- 
mentati(m  of  the  bone  is  much  more  extensive  on  the 
•inner  tjible  tlian  on  the  surface.  In  the  treatment  of 
these  comjX)und  fractures  of  the  skull  the  most  careful 
cleansing  of  the  external  soft  parts,  which  are  frecjuently 
very  much  polhitcnl,  should  be  the  surgcH)n's  first  care. 
This  is  best  aceomplisluMl  by  removing  the  eontu.s^'d  and 
polluted  masses  of  tissue  with  a  knife  an<l  scissors.  The 
next  step  should  be  to  raise  the  depresse<l  fnigui(»nts; 
this  recjuires  trephining  at  the  margin  of  tlu;  fracture  (or, 
l>etter,  chiseling).  In  most  cases  eoni[>Ictc  asepsis  can- 
not be  attained  without  removing  all  the  s[)lintei's  of 
b<me  and  exjmsing  the  dura,  which  shows  the  tyj^ical 
cerebral  pulsations.  For  the  rest,  the  treatment  of  the 
wound  shoul<l  follow  general  surgical  rules.  Tlu»  loss 
of  substance  mav  at  some  later  time  be  r(M)aircd  bv  an 
osteoplastic  oiH'ration,  either  by  taking  a  plat(*  of  bone* 
from  tlie  immediate  surn^)undings  or  in  some  other  similar 
way. 

The  reason  for  this  radicfd  ])nK!e<lurc  and  the  removal  of 
all  splintei>?  of  Ixme  is  the  |M>ssibility,  or  rather  pn»bability, 
that  j)olluted  particles  of  matter  from  the  outside  have  be- 
w)me  hnlgiil  betwt»en  the  fnigments  of  the  fracture.  In 
specimens  showhig  fracture  of  the  skull  hairs  arc  often 
found  wedged  in  between  the  fragments.  This  I  have  re- 
peatedly observKl  in  macerated  s]K*cimens  from  the  Path- 
ologic Institute  at  Leipzig  and  the  one  at  Miinchen.     The 
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ubvious  explanation  is  that  tlipre  is  a  giialc^r  iut^rval  be-  I 
tween  tbe  fragnicnts  at  the  time  the  fractiiro  is  produced  I 
thiiD  Inter,  and  (luring  tlie  iastimt  wlien  their  sepanition  is  I 
greatest  hair  may  bo  forced  into  tiie  wound  by  the  external  f 
violeuce.  When theedgesoftliefracturecometogetiierafWr 
the  force  liaa  ceased  tn  act,  the  hairs  may  become  so  firmly  I 
caught  between  them  tliat  they  even  resist  maceration  of   ] 
the  bones.    Heuce  we  can  rea<]ity  understand  that  infective 
material,  possibly  along  with    huir,  may  equally  well  he 
carried  from  without  into  the  dpplhs  of  the  wound,  and,  if 
tile  wound  is  not  sufficiently  opened,  may  lead  to  meningitis,   i 

In  re-jent  subcutaneous  fractures  operative  interference,  i 
Bucli  as  trephining,  is  much  more  rarely  indicated.     Otir  | 
former  views  on  this  question  have  been  n^-Lsed,  and  v 
now  know  that  nunlerate  grades  of  compression  are  not  \ 
necessarily  followed  by  grave  wmsequences  to  the  brain. 
A  slight  diminution  of  the  rapacity  of  the  skull  is  of  no  | 
particular  significance.     It  is  true  that  disturbances  may  I 
manifest  tliemselvoH  later  on  in  such  «ises,  s«-c«lled  Jack- 
sonian  epilejtsy,  for  example,  and  may  call  for  operative 
interference. 

[The  operative  procedure  fov  a  fracture  of  the  skull  (the 
vault)  is  80  simple  and  so  free  from  diuiger  that  snrgeons, 
in  this  country  at  least,  believe  that  no  cx(«ption  should  be 
made  iu  a  depressed  fracture,  or  In  any  fracture  of  the 
vault  iu  which  there  is  a  possibility  of  depression.     To  J 
elevate  such  fractures  it  is  seldom,  if  ever,  iieces.sary  to  use  | 
the  trephine.     The  elevated  or  overriding  edp;  should  Ije  j 
chisele<I  until  the  edge  i)f  the  depressed  frn}j:ment  is  free;  I 
now  it  can  be  easily  lifted  in  place.     In  the  procedure  ii 
ehould  remove  as  little  bone  as  possible. — Ed.] 


(B)  FRACTURES  OP  THE  BASE  OP  THE  SKULL 

It  is  readily  seen  that  fractures  of  the  bafe  of  the  skull  J 
are  chiefly  pRxluced  by  iudir«!t  violence.  Dii-ect  injury  I 
of  the  base  of  the  skull  is  posdble  only  by  way  uf  tha  I 
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lorbil'al  or  nasnl  cavitv,  and  such  injuries  are  expeedingly 
Eran'.     A  ImHt't  may,  of  course,  strike  the  base  of  tlic  ekull 
§ftom  anj-  direction.     The  occurrence  of  fracture  of  the 
J  was  formerly  cxplaiiied  by  the  idea  of  contrct^itip  or 
'  oountcrstroke.     By  this  vias  uii-aut  tliut  the  niechiuiicnl 
effect  of  ail  external  force  ap|)!i(?d  to  the  roof  of  the  skull 
wae  to  priKhiiio  a  certain  wave-like  niovemciit  in  the  ad- 
jacent iH)rlions  of  the  hone,  and  that  the  vil>ratioiis  thus 
produiwl  l)ecanie  collctited  on   the  Bide  op|Risile  to  that 
whi<'li  was  ex|Mwetl  to  the  injuring  fort*  by  a  |>rctce>w  of 
Miniiiiaiion,  and  dms  piiMluced  a  fracture  of  that  side — .«o- 
eiilled   Iracture  by  counter*troke.      With   the   increase  in 
_Biiiyi<sil  knowledge  tiie  dix-triiic  of  contrecoup  has  loat 
rmuch  uf  ita  irajMirtanw.      A  large  pro|»<irti<ui  ui  the  forms 
I  of  fracturi-  of  the  base  about   to  be  describcil  were  ibr- 
■IQerly  dewritied  hy  this  doctrine  of  omntcrstroke.      A 
^<fon'e  acting  nt  more  than  one  point  (douMe-acling  force) 
^may  oimnlate  so-called  fracture  by  counti'r-lroke ;  a-,  lor 
instaniv,  a  blow  on  the  fiireheail  foilowiil  hy  a  fall  on  the 
iM'i-i)nit.  where  the  aiitupKv  ranv  show,  iu  addition  to  a 
I'nirliire  Iu  tli.-  frontal,  a  .-'•''cond 'one  in  the  ixrlpital  iHtue. 
Nowadays  the  doi-trine  of  eontifcoup  in  the  sense  just 
■ipvcn  is  hunlly  teimble. 

W  Careful  examination  of  (ractiires  of  the  base  at  the 
■ilUtopHy  Aud  numerous  experiments  deuuinstrate  that  many 
I'indirect  fnietures  of  the  base  present  a  certain  regularity 
■of  form  and  jwrmit  a  definite  exphutatiim.  This,  of  eoui-se, 
rl^pltes  only  to  fractures  produced  by  a  moderate  degree  of 
"nrce;  when  the  fop'e  has  been  great  enough  to  piiiduce 
|g«nerul  destruction,  there  is  ikj  regularity  whatever  iu  the 
V  Unes  of  fnicture, 

The  fiillowiiifr  |»"iiuts  are  of  ini|virl(nice  iu   explaining 
e  shape  and  direction  of  fractures  of  the  base : 

I.    Thr  hnxe  ;(  llw  'h>ll  is  nynr.l.-.l   „.■.   Ihv   ,n;,h>,l  jh„- 

.„  ./  Ihr  d-u/i.      This   statement    is  only  jKiriially  tnie  ; 

lecting  the  thinner  and  |iiirlly  transhiceut  [wirtions 

1,  iu  addition,  are  perlijnitHl  by  large  oiM'nings  for 
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PLATE  11. 

Fracture  off  the  Skullcap  Continued  to  the  Base.—The  pa- 
tient was  stmok  in  the  parietal  and  temporal  region  by  a  falling  roof- 
tile  and  sustained  a  compound  fracture  with  depression  of  the  frag- 
ments and  a  wide  crack  in  the  bone,  followed  by  extradural  hemor- 
rhage from  the  middle  meningeal  artery.     The  patient  recovered. 

By  combining  this  case  with  a  specimen  in  the  collection  of  the 
Path.-Anat.  Institute  at  Greifswald,  the  figures  on  Plate  11  were 
obtained. 

Fig.  1  a  shows  the  skull  with  the  calvarium  removed,  and  the  brain 
within  the  uninjured  dura.  A  lai^ge  hemorrhage  from  the  middle 
meningeal  artery,  two  branches  of  which  are  visible,  is  seen  at  the 
typical  site.  The  crack  in  the  bone  extends  down  to  the  base  of  the 
skull. 

Fig.  1  h  shows  the  calvarium.  The  fracture  in  part  follows  the 
suture,  and  ends  as  a  fissure  in  the  parietal  bone. 

Fig.  1  c. — Base  of  the  skull  belonging  to  the  specimen;  seen  from 
within.     The  fracture  traverses  the  middle  fossa  of  the  skull. 

the  passage  of  nerves  and  vessels — are  firmer  and  in  part 
extrcnielv  robust  sections  of  bone  which  act  as  a  kind  of 
buttress.  Thus  a  lateral  support  is  supplied  by  the  petrous 
portion  of  the  temporal  bone  and  the  junction  of  the  edges 
of  the  wings  of  the  sphenoid  ;  behind  the  skull  is  braced 
by  the  occi})ital  crest,  and  in  front  by  the  frontal  crest. 
These  structures  converge  toward  the  clivus  and  the  ante- 
rior margin  of  the  foramen  magnum.  It  has  been  learned 
by  observation  that  fractures  of  the  skull  preferably  follow 
the  intervals  between  these  supporting  buttresses  (Felizet). 
It  is  not  to  be  denied,  however,  tliat  the  petrous  portion 
of  the  temporal  lx)ne  is  often  involv(^d. 

2.  By  fiw  the  <j renter  portion  of  fraclures  of  the  base  have 
their  ber/imunr/s  in  serere  fractures  of  the  vault.  Such  are 
the  so-called  **  continued  fractures "  (/mt^Mre^  par  trra- 
(liation).  They  begin  on  the  convexity  of  the  skull,  at 
the  point  of  impact  of  the  injuring  force,  and  in  many 
cases  fo/lotr  the  shorte.^t  route  from  that  point  to  the  bane  of 
tlie  skull  (Aran^s  kiw).     If  the  position  of  the  buttresses 
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metitionec!  in  (1)  is  borne  in  mind,  an  txpliinalion  is  at 
onvn  •jbtaiiicd  itir  these  fractures  of  the  bm*  thai  travcn^e 
th<?  anterior  fossa  of  the  skull  and  take  their  origin  in  an 
injury  to  the  forehead  ;  for  tliosc  that  pass  from  the  parietal 
or  temporal  rsginu  to  the  middle  fossa  of  the  skull  betwet^n 
the  iviugs  t>f  the  sphenoid  and  Ilie  (leti-ons  portion  of  the 
tem[Hiral ;  or  for  those  that  fullow  a  fall  on  the  occiput 
and  oceiir  lutwecn  the  pelroils  portion  of  the  temporal 
bono  and  the  occipital  ertvit.  TIiIk  is  the  mechanism  in 
about  40^  of  fmctures  of  the  base  l>cionging  to  this  class. 
In  the  majority  of  such  fi-airtures  the  fon-e  of  the  blow  is 
such  as  to  produce  irr^ilar  li  ncs  of  fracture  and  often  an 
injury  of  the  buttresses  themselves.  Tiie  middle  fossa  of 
tlie  skull  contributes  bv  far  the  greatest  number  of  frac- 
ture of  the  sknil.  They  are  nnually  transvei-se;  fiMpiently 
ihe  line  of  fracture  unites  the  middle  fossa!  of  the  skull; 
more  rarely  tliey  follow  an  oblique  course  into  tlic  anterior 
fcissji  of  tlic  other  side. 

.'i.  Another  class  of  fractures  of  the  lia-se  are  produced 
by  indirect  violence,  parts  of  the  facial  Ixmcs  or  the  vertt- 
bral  column  being  at^ualty  driven  into  the  base  of  the 
skull.  If  au  individual  should  fall  on  his  head  without 
sntfering  direct  injury  to  the  nwjf  of  the  skull,  the  weight 
of  the  after-corning  vertebral  coltmm  mifilit  nevertheless 
])riHtuce  pressuru  on  tlic  base  of  tlie  skull  in  the  Weinity 
of  the  foramen  magnum  aft«r  the  head  has  struck  the 
ground.  In  such  a  case  the  nkutl  would  be  crushed  as  by 
a  direct  fon-e.  The  same  thing  is  possible  if  the  trunk  or 
the  legs  are  the  first  to  strike  the  ground  and  the  skull,  so 
to  speak,  presses  itself  against  the  vertebral  oolunm,  the 
direction  of  which  is  perpendifluhir  to  the  base  of  the  skull. 
These  fracturist  present  very  cliaracteristic  appearances 
(Plate  12),  and  <ain  also  be  produced  experimentally. 

A  fracture  of  the  base  mny  also  result  from  a  force 
transmittetl  by  the  bones  of  the  face  in  a  manner  similar 
produccil  by  the  vertebral  coliimn,  hut  such  at 
■e  much  less  frequent.     Plate  1.5  shows  a  specin 
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PLATE  12. 

Various  Fractures  off  the  Vault  and  Base  off  the  Skull.— 

Fig.  1. — Vault  of  the  skull  with  a  fissure  in  the  left  parietal  bone  and 
separation  (diastasis)  of  the  right  half  of  the  lambdoid  suture.  The 
fiasure  is  directly  continuous  with  the  separation  of  the  suture.  (Path.- 
Anat.  Institute,  (jlreifswald.) 

Fig.  2. — Fracture  of  the  base  of  the  skull  by  pressure  of  the  after- 
coming  vertebral  column  in  a  fall  on  the  head.  Tlie  bones  about  the 
foramen  magnum  are  fractured  and  in  the  macerated  specimen  have 
partly  come  away.  (Anthor^s  observation;  also  artificial,  and  after 
Bauni,  Arch,  fur  klin.  Chir.,  vol.  xix,  p.  381.) 

Fig.  3.  — Sagittal  section  of  the  base  of  the  skull  at  the  articulation 
of  the  left  lower  jaw.  The  picture  shows  the  relations  about  the  articu- 
lations of  the  jaw,  and  especially  the  extreme  thinness  of  the  skull 
l)one  at  this  point. 


in  which  a  blow  in  the  region  of  the  nose  forced  the  hony 
])ortion  of  the  nose  into  the  anterior  fossa  of  the  skuJl  and 
i)ronght  about  a  most  characteristic  disphicenient  of  the 
crista  gidli.  Plate  12  represents  the  base  of  the  skull  in 
sagittal  section  through  the  articulation  of  the  jaw,  and 
serves  to  remind  us  that  this  is  the  thinnest  jM)rtion  of  the 
base  of  the  skull,  which  at  this  point  is  often  translucent. 
A  force  ap])lied  to  the  lower  jaw,  if  transmitted  to  the 
ascending  ramus,  and  especially  to  the  articular  processes 
(fall  on  the  chin  while  the  mouth  is  open),  may  produce 
fracture  of  the  base  of  the  skull.  An  actual  forcing 
through  of  the  articular  pnKvss  into  the  cranial  cavity 
through  a  wide  cnick  at  this  )X)int  has  even  been  described. 
Accidents  of  this  kind  are  extremely  rare,  however,  because 
the  lower  jaw  itself  in  this  mechanism  usually  becomes 
fractured  and  because  the  thin  spot  is  protected  by  robust 
bony  margins  in  its  immediate  vicinity. 

1.  In  (xtrenu^lv  rare  cases  a  fracture  of  the  base  mav  be 
produced  by  co//^y>/r^Wo/i  of  the  skull  as  a  whole.  Such  an 
eilect  would  have  to  overcome  the  natural  elasticity  of  the 
skull  ;  but  if  the  compressing  force  is  j)rol(mged,  a  frac- 
ture will  be  pnxluced.     It  has  been  shown  experimentally 
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^B  that  these  fntottii'os  tullowcd  the  long  axis  of  the  skull 

^1   when  the  compression   took  pliice  in  the  long  axis,  und 

^K    travorsetl   ihe   tiase  of  the  i^kiill   transverM'ly  whoD   the 

^V   compression  t*»«k  plaw  in  a  transverse  tliret'tion.     The 

^P    lines  of  fracture  are,  of  course,  not  the   same  in  every 

^     instance,  but  iu  a  general  way  they  present  the  same  chur- 

aeter  (compare  Plate   14).     A   transverse  fi-actiirc    may 

traverse  either  the  middle  fossa  of  the  skull  or  the  [tetrous 

portion  of  the  temporal  bone. 

This  disjKises  of  all  bntthe  rare  isolat^xl  fractures,  esjte- 
cially  of  the  orbit,  and  fissured  fractures  of  the  Imse  in 
gunsliot  injuries.  In  the  production  of  the  latter  the 
Hction  oi  hydrostatic  pressure,  with  flie  consequent  effect 
of  a  vacuum,  is  now  coticedetl  to  play  the  most  important 
part'.  It  neeil  not  be  a  matter  for  astonishment  that  in 
such  injuries,  which  affect  the  skull  as  a  whole,  the  weak- 
est ]iortiou  should  present  the  fracture  or  fissure.  Further 
theoretic  diwnissions  of  these  questions  will  be  found  in  the 

IlurgiT  test-iHMiks  devoleil  to  the  subject. 
The  symptoms  of  fracture  of  the  base  vary  greatly 
according  to  the  .".eat  of  liir  i'nic-tiu-e  jind  the  fossa  of  the 
skull  involvLtl.     Tiic  liillowiiif;;  symptoms  are  most  imjior- 
tjint  lor  the  diagnosis; 

I .  Hemorrhage. — ^Thia  may  take  the  form  of  a  suggil- 
latimi  under  the  skin.  It  is,  however,  of  imjHirtanee  only 
when  it  a|i|>ears  at  "oine  distance  from  the  point  of  injury. 
Extravasation  of  blixid  in  the  r^ion  of  tlie  eyes  is  more  or 
less  siguilicant  of  frnctiiri'  of  the  anterior  fossa.  There  is 
no  doubt  that  nearly  all  fractures  of  the  orbital  roof  pre- 
sent hemorrhage  into  the  orbital  fat,  and  as  the  hemorrhage 
In-comes  more  and  more  extensive  it  gradually  leads  to 
.■suffusion  of  the  bulbar  conjunctiva,  and  finally  of  the  lids. 
Exophthalmos  does  not  occur  unless  the  ci>llpction  of  blood 
is  very  great;  it  is  of  importance  only  when  the  frontal 
region  is  absolutely  uninjured.  Suggillalion  in  the  pharyn- 
geal mucous  membrane  is  rarely  observed.  Hemorrhage 
from  the  aose  is  more  fre<][ueat.     When  the  patient  is  in 
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PLATE  13. 

Fracture  of  the  Base  of  the  Skull  by  an  Injury  to  the  Nasal 
Region. — Figs,  1  and  2. — Section  and  anterior  view  of  a  skull  in 
which  fracture  of  the  baae  was  pnKluced  by  a  oompix*j«ion-injury  to 
the  nasal  and  superior  maxillary  region. 

The  specimen  was  preijare<l  from  the  cadaver  of  a  man  twenty-eight 
years  of  age  who  had  been  admitted  to  the  Ijcipzigcr  Krankenhaus 
with  the  diagnosis  of  fracture  of  the  nose,  and  died  of  meningitis  on 
the  12th  of  April,  1876.  At  the  autopsy  there  was  found  this  remark- 
able condition,  which  was  immediately  photographed . 

The  section  shows  the  dislocation  of  the  nasal  and  ethmoid  bones, 
which  was  in  the  main  npwanl,  so  that  the  crista  galli  was  thrust  into 
the  interior  of  the  cranial  cavity.  The  ant-erior  view  also  shows  the 
dislcK'ation  of  the  nasal  bones  and  numerous  lines  of  fracture  at  the 
orbitjil  margin  on  l)oth  sides.     (Author's  observation. ) 

[Meningitis  is  not  an  uncommon  complication  of  fnictures  of  the 
nose  associated  with  fitieture  of  the  base  of  the  skull  communicating 
with  the  nasal  cavity.  The  complication  is  fatal.  I  do  not  believe 
it  can  be  pn*ventcd  by  an  attempt  to  disinfect  the  nasjil  cavity. 
In  fiict,  I  think  it  is  better  to  let  the  nose  alcme  and  not  disturb  the 
blood-<^lot.  Ferliaps  future  experience  will  teach  us  that  an  o])eration 
should  l)e  pt»rformed  the  moment  the  symptoms  of  meningitis  l>egin. 
The  hfVM"  of  the  skull  should  be  expose<l  through  an  ojx'ning  in  the 
frontal  b<me  and  drainage  instituteil.  I  have  ol>scrve<l  one  case  in 
which  this  procedure  at  least  should  have  lK»en  att^Miipt*'*!. — Ed.] 


the  dorsal  |)()sition,  or  if  the  j>osterior  portion  of  the  nose 
lias  been  injured,  the  hhxKl  may  flow  down  into  the  pharj'nx 
and  l)e  swallowed,  and  later  ^ive  rise  to  heniateniesis.  In 
fmetures  involvinji:  the  middle  fossa  of  the  skull  and  of 
the  ])etrons  |>ortion  of  the  temporal  hone  hemorrhages  froni 
t\\o  ear  (external  meatus)  an*  frequently  observed.  In  the 
differential  dia<rnosis  it  is  neeessarv  to  exclude  the  entrance 
of  l)lood  into  the  auditory  eanal  from  without ;  simple  mix- 
ture of  tlKMlrumiiead  ;  fracture  of  the  anterior  wail  tiirou^h 
the  articular  prominence  of  tlh'  lower  jaw  in  a  fall  on  the 
chin  :  and  tVacturc  (►f  the  ]>ostcrior  wall  and  of  the  mastoid 
process.     For  the  production  of  hemorrhage  fix)m  the  ear 
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it  is  obvious  that  the  fraetiire  of  ihe  base  must  be  compli- 
cate<i  by  laceration  of  tiie  drumheiit].  Su^illation  at  the 
iiiuetoid  process  developing  several  days  after  the  accident 
ap[>ear»  to  ikwbcss  some  diagnostic  significance  pointing  to 
fracture  of  the  posterior  tbasa  of  the  skull. 

2.  Escape  of  brain-matter  is  a  rare  occurrence,  obser\-ed 
only  in  tlie  rno.st  severe  forms  of  fracture.  It  is  a  positive 
sijrn  of  fracture  of  the  l>asc,  with  accompanying  concus- 
sion of  tlie  Iiniin  anil  lacerjtion  of  the  meninges.  Escape 
of  lirain-niatier  inlo  the  far  and  into  the  external  auditory 
luculu.s  is  relatively  ihe  most  frequent  form  of  the  accident. 
Escape  of  cerebrospinal  fluid,  on  the  other  hand,  is  much 
more  f're<ju(;ut.  It  is  observed  after  the  hemorrh^e  from 
the  ear  has  cease<l,  sometimes  twenty-four  hours  after  the 
injury'.  The  amount  of  serous  fluid  dischai^ed  is  usually 
quite  considerable;  the  drops  follow  each  other  in  rapid 
nuccessiou  and  can  be  collected  in  a  test-tube.  The  fluid 
is  clear  unless  mixed  with  bloo^l,  of  alkaline  reaction,  and 
sliiiws  only  a  trace  of  turbidity  on  boiling ;  it  is,  therefore, 
free  from  albumin,  but  cmtains  a  litlle  sugar  and  an  abun- 
dance of  sorliuni  chlorid.  Escape  of  a  rtoiis  fluid  of  this 
elmract'T  is  a  positive  sign  of  fracture  of  the  bai^e  with 
laceralion  of  tli<'  iiicnin^ri's,  liut  the  symptom  is  nmch  less 
frwiueiit  than  licni.irrliap^  from  tlic  I'ar. 

3.  Injury  to  the  Nerves  at  the  Base  of  the  Brain. — 
If  tiiis  symptom  makes  its  appearance  at  once  or  veiy 
soon  after  the  injury,  it  is  a  sigii  of  laceration  or  contusion 
of  the  nerves  within  their  bony  canals,  which  have  there- 
fore been  incliiiled  in  the  line  of  fracture.  If  a  paralysis 
in  the  distribution  of  one  or  more  of  the  cranial  ner\'es 
occurs  late  in  the  course  of  the  disease,  it  is  to  be  referred 
to  an  inflammatory  pnxicss  extending  from  without  inward, 
which  may  end  in  fatal  basilar  meningitis.  The  cranial 
nerves  that  m<tst  frequently  suffer  primary  injury  in  frac- 
tures of  the  base  are  the   facial  and  auditory.     This  is 


led   by   the 
Biddle  fosisa  of  tht 


greater  freciucncy  of  fractures  in  the 
skull  and  the  course  of  these  nerves  i\i 
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PLATE  14. 

Fractures   of  the  Base  by  Compression  of  the  Skull.— 

Fig.  1. — Transverse  fracture  of  the  base  artificially  produced  by 
transverse  compression  of  an  unopened  and  uninjured  skull  from  a 
reoent  cadaver. 

Fig.  2. — Fracture  of  the  base  due  to  compression  of  the  skull  in  its 
long  axis  from  sinciput  to  occiput.  The  patient,  a  man  thirty-five 
years  old,  was  injured  by  a  fall  on  the  head  from  a  height  of  10  feet. 
At  the  autopsy  it  was  found  that  the  fracture  had  traversed  the  fora- 
men magnum.  ^  Similar  appearances  are  observed  in  artificially  pro- 
duced simple  compression  fractures. 

the  petrous  portion  of  the  temporal  bone.  The  other  nerves 
are  much  less  frequently  involved. 

In  48  fractures  of  the  base  Kohler  observed  22  cases  of 
facial  paralysis,  and  only  2  of  paralysis  of  the  abducens. 
Battle,  in  an  analysis  of  168  fractures  of  the  base,  reports 
2  cases  of  laceration  of  the  olfactory  nerves,  a  very  few 
cases  of  paralysis  of  the  oculomotor,  5  palsies  of  the  al)- 
ducens,  15  facial  palsies,  14  cases  of  isolated  deafness,  and 
8  cases  of  blindness  due  to  hemorrhage  into  the  sheath 
of  the  optic  nerve;  the  latter  was  contirmt^d  by  autopsy. 

Clinical  Course  and  Prognosis  of  Fractures  of  the 

Base. — It  was  formerly  held  that  a  fracture  of  the  base 
was  necessarily  a  fatal  injury.  We  now  know,  however, 
from  clinical  and  i>ostmortem  oKservaticui,  that  recover}'  is 
jiossible  after  fracture  of  the  base  unless  the  force  has  l>een 
so  great  as  to  prcxluce  lesions  of  the  bmin  and  of  the  large 
nerve-trunks,  or  a  fatal  hematoma  within  the  cranium. 

Cerebral  symptoms  are  rarely  a])sent  in  cases  of  frac- 
ture of  the  base.  The  mil(U\st  injury  with  which  we  have 
to  (leal  in  this  connection  is  concussion  (ccnnmofio  cerebri), 
a  condition  characterize<l  ]>y  unconsciousness  [not  always], 
vomitin«r,  disturbance  of  cardiac  action,  and,  usually,  re- 
tardation  of  the   pulse    [braehycardia] .     The  symptoms 

*  Hutchinson,  lUustrations  of  Clinical  Surgerj-,  vol.  I,  Plate  30. 
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^B  are  transient ;  if  the  loss  of  consciousness  \aA»  longer 
^1  ^an  a  few  hours,  or  at  ntoet  frcitn  twciity-tbiir  to  thirty-six 
^K  faount,  a  t^cvei-e  injury  of  the  skull  sliiinld  be  buj^iwcUk]. 
^K  III  some  (tases  the  |>atient  loses  all  reoollet^tioii  of  the  uccur- 
^p  renov.  As  a  rule,  the  symptoms  disappear  con)plet«-ly  and 
recovery  results. 

Simple  cases  of  ci>neussioii  are  less  frequent  than  was 
formerly  supjHwed.  The  theory  of  an  agitation  of  the 
cei-ehral  mass  by  an  oscillating  motion,  which  was  formerly 
held,  is  hanlly  to  lie  acccpteil,  ais  it  seeing  probable  that  in 
any  violent  injury  to  the  wkull  there  is  always  a  displace- 
ment of  the  brain  as  a  whole.  If  the  force  has  been  sufii- 
dent  to  crack  the  skull,  contusion  of  the  brain-matter 
(canixulo  wrebrij  may  be  aivsnincd  to  be  present  at  the  scat 
of  the  injur\',  and  not  iiirreqiienlly  a  timilur  contusion 
of  the  opposite  side  is  produced  by  the  dislocation  of 
the  brain  jiist  referred  to.  This  occurs  particularly  in 
fmetures  of  the  occiput.  The  c«intusnl  area  presents  grave 
anatomic  altertitions,  henK)rrha{;cs  into  the  brain,  and,  not 
iofrequently,  lacemtion  nf  the  iiniin-substsmce.  The  ner- 
vous symptoms  are  due  Ut  k>ft«  of  certain  1  train -centers, 
and  tlieir  eliarnctcr  accoixlingEy  depends  on  the  [mrt  of  the 
cortex  affected.  In  addition  to  general,  we  then  also  have 
Jocnl,  symptoms.  Marked  elevations  of  temperature  have 
recently  been  olwerved  in  cases  of  contnition  of  the  bnuu 

»Bnd  intradninl  hemorrhage  at  the  base  of  (he  frontal  and 
teniptjral  lol>es,  meningitis  Wing  excluded  by  the  autopsy. 
Under  certain  conditions  a  compression  of  the  brain 
{eomjtmmo  cereftrf)  may  result.      It  is  establi.shetl,  botli  by 
clinical  observations  and  by  ex  jicriments,  that  a  relatively 
lai^  diminution  of  the  cranial  envi^  must  take  place  be- 
fore the  phenomena  of  compression  are  produced,     Small 
r  extravasations  and  depressed  fractures,  unless  they  are  of 
LanuHual  extent,  do  not  produce  the  wmptoms  of  eompres- 
Iwon.     This   is   pn>bably    to  be  explained  by  escape  of 
I  >eerehn>s|iiual  tluid.     Pressure  symptoms  are  produc^Kl  in 
L  fiscturc  of  the  skull  princi{ially  by  injury  to  the  middle 
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PLATE  15. 
Fracture    of    the    Skull    with    Laceration  of  the  Middle 
Meningeal   Artery,  the  Line  of  Fracture  Extending  to  the 
Base  of  the  Skull. 

Fig.  1.— Heniiaftioii  rif  a  skull,  od  the  inner  Hurfaet  trf  which  the 
dirartiou  iiiid  extent  of  a  (ractui-e,  olwervwi  by  the  aullior,  have  been 
outlined.  The  details  were  ubtaiued  hy  actaal  measuring,  and  tlie 
drawing  wag  at  the  aiibipsy.  Tliij  cuse  wna  that  ol  a  laborer  twenty 
yeare  of  nge  ivho  had  fallen  from  the  fourth  story  of  a  hnilding.  On 
adniiMion  to  the  clinio  an  exlravasntion  wrh  fonud  in  the  region  of 
the  left  temple  ;  fractnre  of  the  left  sijiiaiiui  waedettvkd  by  palpatloD. 
There  followed  hemorrhage  ;  hiter,  diitciiarge  of  cerebi'ospiiutl  fluid 
from  the  left  ear  ;  and  )iaresi8  of  the  left  half  of  the  taoe  aiid  of  the 
extre.mitim  on  the  right  side  of  the  body.  The  patient  died  of 
leuinuB  contntoted  through  a  cuutused  wound  in  the  region  of  the 
tiiwhiuiter.  The  illuatnitioii  «hows  the  seat  of  the  hemorrhage  to 
the  difltriliution  of  the  posterior  branch  of  the  middle  meningeal 
artery.  It  aleo  nhows  the  rainilicstionH  of  the  artery,  the  line  of  frno- 
ture,  and  the  fmturc  between  the  left  parietal  and  frontal  bones. 
( Author'H  observation.  | 

Pig.  ^. — Horizontal  acetion  through  the  skull  and  itK  contents.  A. 
copious  hemorrhiige  from  the  middle  meningeal  artery'  ia  found  at  the 
seal  of  fmcturc  lietweeit  the  skull  and  the  dura.  The  btain  is  com- 
pressed and  displaced.  (Aft4.-r  Hutchinson,  HlustratioDa  of  Clinical 
Bnrgrry,  vol.  II,  Phile  54. ) 

meningeal  artery  and  consequent  hemorrhage  tietween  the 
dura  mattT  and  surface  of  the  b<»ne  whit;h  lennenB  the  con- 
vexity of  the  brain  (see  Plate  9).  In  tjpical  enstw  of  this 
kiud  tlie  initial  i<ymptoins  of  concussion  soon  ilisujjpear, 
the  patient  regains  consciousness,  and  appears  tu  lie  on  the 
rond  to  recovery ;  soon,  however,  the  symptom.*  reappear, 
first  irritation  and  later  paralysis  and  mental  depression, 
ending  in  lose  of  (ionsciousness,  retardation  of  the  pulse, 
and  finally  profound  eoma.  In  such  a  ease  the  only  liope 
lies  in  trephining  the  skull  over  the  heimirrhnge,  turning 
out  tlie  hlood-elot,  and,  if  necessiiry,  Hgiiting  the  middle 
meningeal  arterj'. 
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I  It  appears,  tlierpfore,  tliat  fracture  of  tlie  base,  even 
excluding  rare  complications,  presents  many  dangers  ;  the 
mortality  is  great,  uniJ  depentls  iif  amrse  on  the  severity 
of  the  injury  and  the  presenw  or  ahsenw  of  comjiliuitivns. 
Fnwiturfti  through  the  middle  tbssa  of  the  skull  are  by 
fer  the  most  fmiuent,  but  fractures  through  tlie  posterior 
fossa  have  the  greatest  mortality. 
The  treatment  of  uncompli<^nt«il  fractures  of  the  skull 
ill  in  the  main  expectant:  rest,  good  nursing,  if  0000881117 
esophageal  fi'ediug,  and  the  local  application  of  cold. 
Great  care  mittt  be  exercised  to  guard  the  jntient  against 
any  additional  injur)'. 

It  is  an  open  question  whether  the  external  auditory 

meatus  should  l)e  cleansed  with  a  diaiufecting  solution  when 

there  is  hemorrhage  fmni  the  ear.     Personally  T  consider  it 

imi>ossible  to  uehicvp  cmijiletc  «li.-infectioo  in  this  way,  and 

only  allow  the  ouIit  purli.pn  nf  the  meatus  to  be  carefully 

wiped  out.     Ou  the  mlur  hand,  (he  ear  itK>lt'and  the  sur- 

rounding  skin  are  thoruughly  di.siufected  and  dressed  with 

^L' sterile  cotton.     The  objection  to  using  a  syringe  is  that 

^P  tiiere  is  danger  of  carrying  infc^ction  to  the  deeper  portion 

Hk<^  the  wound  and  thus  brining  on  meningitis. 

^ft      As  the  pressure  of  the  hemorrliage  on  tlie  surface  of 

^V  the  brain  rather  than  the  contusion  of  the  brain-substance 

^V  la  regarded  as  the  cause  of  death,  it  follows  logically  that 

trephining  is  greatly  to  be  retommended.      Rome  very 

satisfactory  results  have  been  obtained  by  this  operation  in 

recent  times. 

Frantures  of  the  skull  heal  by  bony  union  with  an  aston- 
■'ishingly  small  amount  of  eallu^j-forniation,  which  is  owing 
Xfio  the  slight  degn-e  of  dislocation,  to  the  fiict  that  tlie  I'rag- 
P  meiita  are  completely  put  at  rest,  and  to  the  fact  that  the 
V«apacity  of  the  dura  mater  for  producing  bone  is  less  tlian 
F  diat  of  tlie  periosteuiu  of  the  long  l)ones.  In  rare  cases 
f  loss  of  substance  remains  after  fracture  of  the  roof  of  the 
[  skull,  especially  in  small  childi^en  ;  it  is  sometimes  accom- 
r|niited  by  meningocele. 
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111.   INJURIES  OF  THE  FACIAL  BONES 

The  bimea   of  the  face    are  accessilile  to  exaDiinationi 
either  fnmi  with(Hit  or  by  way  of  the  iiasnl  and  Blind  c 
tit's,  so  thiit  f'mctiiii'  (jf  these  bones  rarely  presents  dia^ 
iiostic  difticiiltifs.     Kraditr^w  of  tlie  nasal  biines  are  always^ 
to   1»    regarded 
compound,      sinoffV 
there   is   necessarily^ 
an  open  couimunicaxfl 
Hon  between  the  » 
of  fracture  and  tfa^l 
nasal  or  oral  cavity*^ 
It  is  remarkable  tlatl 
notwithstanding  thia^l 
■  ■■'iiiiiiiMii      recoveiyl 
ii-ii:d]y    take.s     plac 
williuiit   any    s|)ecial1 


imi>-     - 


# 
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dangers  due  to  in-l 
fec-iioji.  Injuries  dt 
the  nasal  bones  are  1 

:ilu:iv^.liie    t..  direct  J 
^-    MJ--  ■     -  vinl,.,K...|.vablo- 

^Ujl^^^  a  fall.     Fracture  of  | 

^^I^P  the  nasal  bones  aiMtfl 

^^^  liarts   of    the    bonyj 

septum  behind  thei 
usually  prodncee  difl 
tinet,  and  sometini 
excessive,  deformity 
{trannmtic  saddle-nose);  the  displacement  may  be  reduce 
in  recent  casiw  by  means  of  a  forceps  introduced  tlirongh  t" 
imsal  cavity.  The  obvious  eymptoms  are  su^illation,  i 
hemorrhage  from  the  nose  ;  a  slight  degree  of  cntanet 
emphysema  may  be  produced  by  entrance  of  air-babbl^ 


Fig.  35. — .Showing  tlie  oi^tiaii  ol  tbe 
inuaclis  in  cliaplocin^  tlie  fragments  in 
tnicture  ol  tlie  lower  Jaw. 


r 
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through  tlie  opening  in  the  iiiiitx>ii8  membrane  into  the  cel- 
hilar  tissue  about  the  seat  of  fracture.  [This  is  rare. — Ed.] 
Fractures  of  the  malar  and  superior  maxillary 
bones  n>siilt  frmn  direct  injuries,  nn^lly  thi-  kiok  of  a 
horw ;  they  iire,  tlierefore,  very  freqiicmly  coiniKiunil. 
The  iliiignuais  jiri^sonts  no  difficulties.  Tlie  treiitmi'nt  de- 
DiandK  reduction  and  flxution  of  the  displaced  fragments. 
This  should  he  done  by  proper  operation.  This  |Birt  of 
the  treatment  should  bo  prt)|ierly  intrusted  to  a  dentist, 
who  nmy  be  able  to  save 
some   of   the    tc«th    that 

I  have  become  loosened.  I 
lave  sometimes  obtained  a 
I  result  by  simply  ee- 
eiiring  a  fragment  with  a 
mil.     The  mouth  must  be 

Elept    clean    vitli    a   3^ 

Bboric  acid  siilol ion,  and  the 

I  patient  put  on  litpiid  diet. 

Fracture  of  the  lower 

jaw  is  a  mcii-c  frcH]ueut 
awident.  The  condition 
is  easily  reeognizitl,  either 
from  without  or  through 
the  mouth,  so  very  little 
needs  to  be  said  about  the 

<liagnosis.  In  fractures  of  the  body  or  arch  of  the  lower 
jaw  a  typical  diskxiation  is  oli»erve<l,  the  posterior  frag- 
ment Itoing  drawn  upward  by  the  masseter,  while  the  an- 
terior fragment  is  displaced  downward  by  the  action  of  the 
digastric  and  other  muscles  attached  to  the  chin. 

In  the  gri-at  majority  ol'  unacs  there  is  also  a  certain 
lateral  dislocation  by  virtue  of  which  the  two  fragments 
override  eai'h  other  so  that  the  arch  of  the  Iwne  l>ecomes 
shorter  and  narrower.  Double  fracture  of  tJie  lower  jaw 
U  occasionally  met  with,  and  comminutefl  fractures  are 
not  80  very  rare. 


Fig.  \Si. — specimen  ot  fraotnre 
of  the  lower  jaw  with  latorsi  cli»- 
plaoeluent. 
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PLATE  IG. 

Fractures  of  the  Lower  Jaw,— Fiji;.  1.— RtoeDt  fractare  of  the 
body  of  the  lower  jaw.     TIiu  line  ut  fruotcire  ia  oblii]ne  and  corre-  ,_ 
spouds  with  the  regiou  of  the  enular  teeth  whiuh  have  diaappeared^^ 
(Path.-Amit.  Institnte,  Munich.) 

Fig.  2. — Intereatiiig  ohlUino  (mcture  of  the  body  of  the  lower  jftwJ 
involviug  both  articiUar  prociaaes ;  receut.  The  prepamtioii  ia  e 
denlly  the  pnxtiict  of  a  very  severe  injuiy,  probably  a  fall  on  the  obiS'H 
(see  Fig.  3,  Plate  13,  including  the  ileacription).  (i'uthul.-Aimt.  I 
atitnte,  Mnnioh.) 

Pigs.  3  a  and  3  £.— Fractnre  ot  the  articnlnr  pnicesa  of  the  li 
jaw.     The  on(«r  view  (Fig.  3  a),  and  even  more  m  the 
(Fig.  3  b),  shows  the  tnignient  which  was  diplaccil  downward  1 
Hnuly  held  ill  that  position.    Cla  the  injured  side  tlie  coroi 
projecte  beyond  the  iipiier  extremity  o[  the tiinilyloiil  procva 
lunar  fo»vi  ia  partly  filled  by  the  dislocati;^  frngment.     (Path.-. 
Institute,  Munich.) 

Fig.  4  0  and  4  b, — RammoDd  'a  wire  splint  for  fmctiire  ot  the  \avn 
jaw.  Figure  4  a  shows  it  in  position  ou  the  jaw.  (After  Itoae,  UebC 
Kieferbuohe  and  Kieferverbunde.) 

Fracture  of  the  lower  jiiw  is  ulmost  always  produoe 
by  diret-t  vii)lenci;,  wiicli  as  a  blow,  the  kick  of  a  hon 
or  a  guufibot  wouihI  from  without  or  thmtigh  the  ori 
cavity  in  suicidal  aCt^iimjit^.  Iiidinv/  fractures  may,  lioK 
ever,  be  met  with  afU-r  a  fall  on  the  chin  or  lateml  c 
pression  of  the  b(»ne.  Fractnre  of  the  uK'eoIar  pro 
and  complete  separation  of  a  fragment  are  relatively  foj 
qiient  accidents  following  miskilfiil  or  violent  extrac^a| 
of  the  teeth,  esjiecially  with  the  forceps. 

Witli  respect  to  the  ticfitwetit,  it  roust  be  remerabere 
that  fractures  of  the  body  of  the  lower  jaw  are  alw 
accompanied  by  a  wound  «f  the  gums.  They  are,  therl  _ 
fore,  to  be  r^arded  mt  oom^Hiuud  fractures  even  wlien  there 
ia  no  injury  to  the  skin.  For  this  reason  the  oi-al  cavity 
must  be  kept  scnipuloualy  clean  by  brushing  the  twth  and 
using  a  disinfecting  niouth-wosli,  es{>ecially  after  eating. 
If  the  glim  wound  is  extensive,  it  may  be  dressed  with 
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iiKloform  gauze,  which  may,  if  necessary,  be  HCciired  in 
plaw  with  sutures.  [Pure  «arlnilic  acid  is  one  of  the  best 
disinfectuntH  to  use  in  wouiida  abmit  the  gums  and  jaw. 
It  should  be  applied  with  u  cuttun  swab  and  iulluwL-d  at 
once  with  alcohol. — Ed.] 

Displaced  tragments  cuu,  as  a  rule,  be  readily  reduced 
by  direct  pressure,  but  perniaueiit  rvtentiuu  often  presents 
considerable  ditHeultles  on  account  of  the  actiou  of  the 
miiscleu.  Fortunately,  we  now  have  other  means  besides 
splints  and  other  apparatus  applied  to  the  outside  of  the 
jaw  and  chin,  and  held  in  place  by  a  roller  bandage. 
With  tiie  help  of  a  dentist,  fixation  of  the  fragments  may 
he  achieved  by  means  of  splints  seeureti  to  the  teeth  rf 
both  fragments.  Sometimes  the  simple  procedure  of  tying 
together  the  teeth  by  means  of  silver  wire  wrapped  around 
tiie  crown  sntfices.  It  is  ouly  in  cases  where  the  teeth  are 
lost,  or  under  unusual  conditions,  that  we  are  forced  to 
resort  to  the  older  luothods  or  to  the  use  of  a  bone  suture; 
for  the  latter,  thick  silver  wire  is  uslhI,  the  necessary  holes 
being  first  made  with  a  drill.  If  the  holes  are  correctly 
placed,  dislocation  may,  as  a  nile,  be  avoided.  8nturii^ 
a  lione  in  this  way  does  not  require  anesthesia. 

Among  the  rarer  fractures  occurring  in  the  lower  jaW 
may  be  mentioned  fracture  of  tlie  articular  process  (Plate 
l(j),  and  the  rare  jioi-ident  of  fracture  by  muscular  actiua 
(temporal  muscle)  of  the  eonjuoid  poKMss,  Such  a  fm&- 
ture  usually  leaves  cousidc'ralile  separation  of  the  frag^ 
ments  after  union  has  taken  place. 


DISLOCATrONS  OF  THE  LOWER  JAW 

jA)  Forward  Dislocation 

liilatcral  anteriiu-  dislm-ation  of  the  lower  jaw  is  a  very  I 

ci.iumon  aecidctit;    it   oc-curs  wlicn    llie   mouth    is  widely  I 

Djieued,  as  in  yawniujr,  vomiting,  etc.     Every  physiologic  I 

movement  of  the  hiwer  jaw  is  associated  with  displacement  J 
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PLATE  17. 

Anterior  Dislocation  of  the  Lower  Jaw.— Fig.  1.— Double 
dislocation  of  the  lower  jaw,  artificially  produced  and  prejwred  in  the 
cadaver.  The  month  is  wide  open  and  the  chin  is  displaced  forward. 
The  articular  process  of  the  lower  jaw  is  in  front  of  the  articular  tuber- 
cle. Behind  the  latter  is  the  empty  glenoid  fossa.  The  capsule  is 
greatly  distended  but  uninjured.  The  temporal  muscle  is  in  extreme 
tension,  as  there  is  a  marked  dislocation  forward  of  its  jioint  of  inser- 
tion, the  coronoid  process.  Thus  the  action  of  the  t'emporal  muscle 
causes  an  actual  buckling  of  the  articular  process  against  the  anterior 
surface  of  the  articular  tubercle.     (Au thorns  preparation.) 

Fig.  2. — Normal  condition  of  the  articulation  of  the  jaw  when  the 
mouth  is  open.     The  articular  process  lies  on  the  articular  tubercle. 

Fig.  3. — Normal  relations  of  the  articulation  of  the  jaw  when  the 
mouth  is  closed.     The  temporal  muscle  is  relaxed. 


of  the  articular  extremity.  When  the  mouth  is  open,  the 
head  of  the  bone  emerges  from  the  glenoid  fossa  and  rests 
on  the  articular  tubercle.  The  axis  for  this  movement — 
?.  f.,  the  line  of  least  movement  in  the  lower  jaw  during 
this  act — corresponds  approximately  with  the  beginning  of 
the  inferior  dental  canal  at  the  lingula.  In  forced  move- 
ments the  articular  extremity  may  be  pushed  beyond  the 
articular  tubercle  and  glide  into  another  de}>ression,  where 
it  then  liecomes  firmly  lodged  ;  in  other  words,  a  disloca- 
tion is  pro<luced.  The  aaudent  is  more  frecpient  in  women 
than  in  men.  The  fixation  of  the  head  of  the  bone  is 
enhanced  by  the  vigorous  contraction  (»f  the  nuiscles,  es])e- 
ciiilly  the  temporal. 

The  symptoms  of  dislocation  of  the  jaw  are  extremely 
simple.  The  mouth  is  widely  opened  ;  the  alveolar  process 
of  the  lower  jaw  projei^ts  far  beyond  that  of  the  upper 
jaw  ;  the  })atient  is  utterly  unable  to  close  the  ni<>nth  ;  and 
the  absence  of  the  prominence  of  the  condyloid  pnu'ess 
from  its  normal  |x^sition  and  its  presence  further  forward 
are  readily  detected.  In  unilateral  anterior  dislocation  the* 
mouth  is  also  wide  open  and  the  chin  is  slightly  ilisplaced 
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towanl  the  uninjiirM  aidp.  Tin-  capsule  iif  the  joiiit,  i 
a  rule,  m  not  torn,  but  liecomps  greatly  distended  (Plate 
17).  This  dislocatinn  dtiKj  uot  occiir  in  children.  The 
jtrDguDsis  is  favorable,  although  u  murkeil  tendency  to 
recurrence  is  frMjueutly  obser\'cd.  It  is  termed  hnbitual 
dislocation  of  the  lower  juw. 

It  follows  from  what 
has  been  said  tliat  a 
special  manipulation  la 
necessary  to  effect  re- 
duction. The  BUi^pon 
inserts  his  two  thumbs 
into  the  montli  and 
lays  thetn  on  the  alve- 
olar iirocesses  of  the 
lower  jaw;  the  bone 
is  Iheu  pressed  first 
downward  anil  then 
somewhat  backward. 
In  this  way  the  ar- 
ticular extremity  is 
pushed  back  until  it 
n-sts  on  the  articular 
tubercle,  and  finally 
into  the  glenoid  fossa, 
and  the  dish«alion  is 
rwluced.  The  sudden  goi<l  mnacle 
disappearance  of  the  J"". 
Diuscular      resistance, 

which  produces  the  fixation  of  Ihe  head  of  the  boi 
plainly  felt  as  the  luxation  is  reduced. 


(B)  Backward  Dislocation 

Baekwaitl  itislocsition  of  the  lower  jaw  is  an  extremely 

nv  occurrence,  and   is  observed  almost    excUiHively    in 

omen.     The  accident  occurs  after  yawning  or  spasmodic 
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contraction,  during  a  fall,  etc.  The  condyloid  process  ia  A 
forced  U^hind  the  small  tympaniti  tubercle  which  forms  [ 
the  posterior  b«>iiuduiy  of  the  glenoid  fossa  and  enters  the! 
tympunico-stylo-nmstoid  fossa.  The  month  is  tightly  ' 
closed  ;  the  teeth  of  the  lower  jaw  are  behind  those  of  the  1 


Fig.  s 


—Method  tA  reducing  a  dislocation  of  the  lower  juw. 


Upper  jaw  and  tightly  clenched.  The  articular  process  n  4 
found  beneath  the  external  auditorj'  meatus  in  front  of  the  I 
mastoid  process.  Rixlnctlon  is  efl'ected  by  pressing  the  ( 
jaw  backward,  and  then  downward  and  forward,  or  the  J 
teeth  may  be  forcibly  se^rarated  with  any  suitable  instni- 
ment      [Anesthesia  is  usually  necessary, — Ed,] 
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IV.  FRACTURES  AND  DISLOCATIONS  OF  THE  VER- 
TEBRAL COLUMN 

(A)  FRACTURES  OF  THE  VERTEBRAL  COLUMN 

I,    Fracture  of  the  Body  of  a  Vertebra 

Wc  may  speak  of  si  tjpitiil  fractiii-L'  ol'  the  IkmIj"  ot"  a 
vtrlebra,  such  as  tliat  occurring  iu  tlie  regiuu  of  the  fifth 
and  sixth  ci-rvtcul,  of  the  last  thoracic,  and  of  tlie  first 
lumbar,  tlit-se  being  the  most  frequent.  The  accident  ia 
always  produce<l  by  great  violence.  That  the  force  must 
be  great  is  readily  im<ler&t4)<>d  when  we  oonsider  tliat  the 
vertebral  column,  iu  addition  to  a  considerable  degwe  of 
rigidity,  ]K)see«aes  marke«l  elasticity  ami  mobility,  siuce 
one-fourth  of  its  entire  length  consists  of  the  elastic  and 
extremely  movable  intervertebral  discs.  The  degree  of 
mobility  that  lan  be  attained  by  exercise  is  shown  by  the 
astonishing  perfonnaiices  of  so-called  india-rubber  men, ' 
who  are  able  to  bend  almost  double  in  the  ceiTical  ri'gion, 
at  the  jniK'tiun  between  the  tlioracic  and  lumbar  portions, 
and  in  the  lumbar  region  of  the  column.  Tliese  points 
also  «)rresixmd  with  the  most  frequent  sites  of  fracture, 
evidently  because  a  bending  force  here  finds  the  most 
favorable  point  of  attack.  This  may  1»  further  illustrated 
by  the  fact  thut.i  rod  of  variable  flexibility,  like  the  ver- 
tebral column,  when  subject«-d  to  u  breaking  strain,  usu- 
ally breaks  nt  a  jxiint  where  one  of  the  more  flexible  s^- 
ments  joins  a  more  rigid  one ;  i.  e.,  in  the  region  of  tlic 
twelftti  thoracic  and  first  lumitar,  and  jiarticnlarly  iu  the 
region  of  the  lower  cer\'ical  vertebrse. 

Direet.  fradure  of  the  btxly  of  a  vertebra  is  extremely 
rare.  In  all  such  cases  of  fracture  of  a  vertebra  by 
a  violent  blow  or  a  wagonwheel,  indired  violence  is  always 
a  caueal  factor. 

Indirect /rod  ures  very  commonly  afit-ct  the  bodieis  of  the 
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PLATE  18. 

Fracture .  of  the  Cervical  Portion  of  the  Column  with 
Contusions  of  the  Cord. — Fracture  in  the  region  of  the  sixth  and 
seventh  cervical  vertebrae.  From  a  woman  thirty-three  years  old, 
admitted  to  the  Greifswalder  Klinik  on  June  2H,  1893;  died  on  July  5th. 
At  the  autopsy  a  complete  transverse  contusion  of  the  cord  was  found, 
rhiring  life  consciousness  was  preserved  and  there  were  sensory  and 
motor  paralyses  of  the  trunk  and  lower  extremities,  with  partial  par- 
alysis of  the  upper  extremities.  The  limits  of  sensation  were  found, 
in  front,  at  the  level  of  the  thinl  rib  on  both  sides.  There  was  also 
retention  of  urine.  In  the  region  of  the  sixth  cervical  vertebra  a 
distinct  prominence  was  felt  which  could  be  reducetl  under  anesthe- 
sia. The  injury  was  treated  by  the  extension  method,  weight-s  being 
attached  to  the  head  by  means  of  a  jury-mast  (CJlisson's  sling).  The 
patient  was  kept  on  a  surgical  l)ed  provided  with  a  water- mattress  and 
a  contrivance  for  raising  and  lowering.  Death  from  [mralysis  of  res- 
piration. 

The  illustration  shows  the  fracture  of  the  two  vertel)nc  and  the 
dislocation  backward  and  up>\*ard  of  the  seventh,  which  encroached 
on  the  spinal  canal  and  presstnl  upon  the  coixi.  (Author's  observa- 
tion.) 

vertebi'fe  and  are  phhIuccmI  by  excessive  flexion  or  exten- 
sion, by  eonn)rt\ssion,  or  by  a  dislocating  force — usually  by 
a  combination  of  all  tliesi^  factors.  The  accident  is  alwavs 
produwd  by  an  overwhelming^  force,  such  as  a  fall  on  the 
back,  the  head,  the  buttm^ks,  or  the  feet,  (^r  a  cave-in,  etc. 
In  some  cases  it  occurs  while  the  vertebral  column  as 
a  whole  is  fixed  bv  the  action  of  the  mus<^les.  Indirect 
fractuivs  of  the  vertel)rce  by  compression  are  compara- 
tively freijucnt  among  coal-miners.  The  injury  is  u.^ually 
produced  while  the  miner  is  bent  over  in  a  sitting  ]K>sture, 
with  ihe  buttocks  restinir  on  the  heels,  bv  a  mass  of  stones 
or  coal  fallinir  on  his  head  and  neck  from  an  incousidenible 
hei<rlit.  TInishe  is  irraduallv  bent  over  forward  and  com- 
pressed,  excessive  f(>rward  flexion  of  the  vertebral  column 
takes  place  until  the  head  comes  in  contact  with  the  knees, 
and  a  fracture  is  })nKluced. 
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Various  forms  of  fracture  of  the  body  of  a  ver-  ' 
tebra  aif  distingni^lieil ; 

Obli'jue  fraiiuren  an?  the  nioBt  cfimmonj  auti  wlmw  a  ti 
(ieiicy  to  marked  dislocation  (compare  Plat«  18).  The 
line  of  fractiirt?  is  usually  directed  from  above  and  behiud, 
forward  and  downward. 

LojiffUudiiifxi  fracturea  are  extremely  rare. 

Trnnsivrix  fradnrtJi  are  observed  in  so-called  eontusiou- 
fractui-ea  or  compression-fractures  of  the  vertebral  oohinin; 
thoy  occur  when  tlie  column  is  subjected  to  extreme  \ 
flejiinn  and  simultaneous  compression  iu  its  long  ax.\s. 
The  least  resistant  vertebra  is  compressed  by  its  neighbors 
on  either  side ;  its  transverse  diameter  is  increased  while 
its  vertical  diameter  is  shortened.  True  impacted  frac- 
tures and  fitisurod  fractures  also  occur.  Although  the  outer 
contour  of  the  vertebral  column  is,  as  a  rule,  but  slightly 
altered  in  these  compression-fractures,  a  marked  narrowing 
of  tlir  B|)inal  canal  and  contusion  of  the  cord  may  never-  ', 
thch'ss  tiikc  place,  as  showu  on  Plate  19.  Fissures  and 
piirti;il  •![■  eviu  ctimplete  separation  of  the  inter  vertebra! 
disr>  li;ivc  ["■•■ii  obser\'ed. 

Symptoms, — ^A  significant  phenomenon  in  fracture  of 
the  vcrtebne,  U'^ldes  the  shock  witli  which  such  a  sorioua  i 
injury   is   ofleti    attended,    is   the   traumatic  h/phosk  at 
the  scat  of  fracture.     It  is  tbe  outward  expression  of"  dis- 
placement of  tlie  fragments  with  shortening  of  the  entire 
vertebral  oihiinn,  and  is  producetl  partly  by  the  injuring 
force  and  partly  by  die  contraction  of  the  [xiwerfiil  longi- 
tudinal muscles  and  by  secondary  movements.     An  angii-  i 
Intion  on  tlie  posterior  a.'*pect  of  the  vertebral  column  is  I 
thus  produced  which   is  remignizeii  by  the  characteristic  ] 
prominence  of  the  aff'ecte<l  spinous  procejw.     If  the  frao-  J 
ture  is  oblique  instead  of  traiisven^,  a  lateral  dislocation  J 
may  also  take  place,   corresponding  with  the   direction  I 
of  the  fracture.  1 

A  slight  grade  of  kyphosis  is  often  difficult  to  rec<^nize. 
Bometimes  there  is  an  absence  of  prominence,  and  the  j 
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PLATE  19. 

Double  Compression-fracture  of  the  Vertebral  Column.— 

The  specimen  was  taken  from  the  cadaver  of  a  roofer,  thirty  years  of 
age,  who  fell  from  a  height  of  about  60  feet  on  the  28th  of  May,  IHiM. 
It  was  said  that  he  first  struck  with  his  back  against  a  ladder  and  then 
fell  on  his  feet  on  the  gravel  l)eneath.  The  patient  did  not  recover 
consciousness  until  the  following  day  (in  the  clinic).  On  admission, 
there  was  pain  in  the  upper  and  lower  segments  of  the  thoracic  portion 
of  the  column  ;  there  was  no  motor  paralysis,  but  sensation  was  lo^t 
on  the  posterior  aspect  of  the  thighs,  on  the  perineum,  genitalia,  and 
buttocks.  After  the  second  day  urine  and  feces  were  dischaixod  in- 
voluntarily. The  case  was  complicated  by  a  typical  compi-ession-frac- 
ture  of  the  os  calcis  on  the  left  side,  a  deep  wound  of  the  soft  parts  on 
the  posterior  portion  of  the  sole  of  the  right  foot,  and  fracture  of  tlie 
right  ankle.  The  subsequent  course  was  marked  by  decubitus,  ery- 
sipelas, and  amputation  of  the  leg,  etc.  Death  Kui)ervened  on 
November  11,  1894.  (See  Enderlen,  in  Deutsche  Zeitselir.  f.  Chir., 
vol.  XLiii,  p.  329.) 

The  picture  gives  a  faithful  reproduction  of  the  double  compression- 
fracture  ;  the  anterior  border  of  the  fifth  thoracic  vertebra  is  pressed 
into  the  sixth  ;  the  vertebral  canal  at  this  jwint  is  intact  (Fig.  'in). 
Tlie  IxKly  of  the  first  lumlmr  vertebra  appears  (completely  crushed,  the 
lines  of  fracture  running  in  all  directions.  This  has  pnKluccd  a 
marke<l  narrowing  of  the  vert<.»bral  canal,  which  at  this  point  nieiisures 
only  4  mm.  in  the  sagittal  diameter.  The  can<la  eciuina  and  its  cov- 
ering are  involve<l  at  this  point  (adhesions)  (Fig.  1  h). 

The  fractures  were  pnxluceil  by  hmgitudinal  compression  of  the 
vertt^bral  column  in  marked  antemflexion.     (Author's  observation.) 


kyphosis  can  only  ho  nnrognizcKl  hy  the  diniinntion  of  the 
normal  lordosis  or  normal  curve  of  the  hack.  The  diag- 
nosis in  such  cases  may  be  indicated  hy  localized  pain  on 
pressure,  or  tnmsmitted  pain  by  pressure  or  a  I)l(>\v  on  the 
liead  or  shoulder,  while  the  patient  is  sitting  or  standing. 
Abnormal  mobility  is,  of  ccmrse,  never  present  and  en»pitus 
very  nirely. 

Ac^rsson/  injuric''^  of  the  .vy>//j(//  ro/v/ or  of  the  nrrrcs  that 
make  their  exit  throuirh  the  intervertel>nd  foramina  mnv 
be   })resent  in   spite   of  the   fact  that  the   sjjinal   cord   is 
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securely  incased  in  its  canal  formed  by  the  bony  arches 
and  stout  ligaments  of  the  vertehne  and  further  proti»cted 
by  its  covering  of  dura  mati^r  and  iree  suspension  within 
the  cerebrospinal  fluid.  Fracture  of  a  vertebral  Injdy  with 
"tfisplacement  of  tlu^  fragments  frequently  produces  more 
or  less  contusion  of  the  cord.  If  the  contusion  involves 
the  entire  thickness  of  the  coixl,  the  most  prominent  symj)- 
tom  will  be  loss  of  moti<ni  and  s<.'nsation  in  the  region 
over  which  the  injured  segment  j)rcsides,  and  we  have  : 
Paralysis  of  the  re<*tum  and  bla<lder ;  j)araplegia  of  the 
lower  extremities  if  the  injiirv  is  in  the  thoracic  jwrtion 
above  the  lumbar  enlargement  ;  m(»t()r  and  sensory  paraly- 
sis of  the  trunk  and  upper  extremities,  marke<l  disturb- 
ance of  the  respiration,  sometimes  excew^ivc  elevation  of 
the  l)ody-teniperature,  if  the  injury  is  in  the  lower  cer- 
vical |K)rtion  ;  early  deatli  from  injury  to  the  respiratory 
center,  if  the  lesion  oeeupies  the  upper  cervical  portion. 

In  addition,  motor  paralysis  in  the  distribution  of  the 
sciatic  nerve  is  observed  in  injuries  involving  tlur  lumbar 
enlargement  (at  tlie  level  of  the  spinons  pnx^ess  of  the 
twelfth  thoraeie  vert<'i>ra);  paralysis  of  nx^tum  and  ])lad- 
der ;  imj>airment  of  s<'xual  jM»wer ;  local  anesthesia  of 
the  anal  and  perineal  region,  of  tiie  genitalia,  and  of  the 
|K)sterior  as[)eet  of  the  thigh,  when  the  lesion  is  below  the 
thirtl  lumbar  vertebra.  In  this  loealizati(»n  the  eanda  ecpn'na 
alone  is  affected.  The  condition  of  the  reflexes  is  vari- 
able ;  as  a  rule,  they  are  obliterated  when  the  entire  cord 
is  injured  by  contusion  or  other  analogous  compression. 
If  the  injurv  is  slitrht,  they  mav  Ik'  uni'hanjred  or  even  ex- 
aggerateil.^ 

The  diagnosis  of  fracture  of  the  body  of  a  vertebra  in 
very  severe  cases  can  hardly  be  mistaken.  If  the  degree 
of  injury  is  known,  if  the  kyphosis  is  readily  recognizable 
and  the  symptoms  of  transverse  lesion  of  tin*  cord  are 
present,  the  diagno>is  is  assm'ed.     But  nervous  phenomena 

*  For  fiirtln*r  details  iieo  the  instructivo  inonogniph  of  Tnij>p 
(Deutsche  Zeitsichr.  f.  Chir.,  vol.  XLV,  p.  A'M), 
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need  uot  necessarily  be  pruscut  in  fracture  of  the  body  of  a 
vertebra,  und  we  must  iwaiet  t}iat  the  spinal  eonl  and 
nerve-trunks  escape  injury  in  many  cimeti.  A  glance 
at  die  fracture  in  the  upjKT  thoracic  portion  of  the  verte- 
bral column  repreeente<l  on  Plate  li)  (Fig.  1  a)  shows  that 
the  cord  at  this  point  is  q^uite  intact.  In  these  cases  the 
force  is  only  a  moderate  one  aud  the  kyphosis  is  leas  dis- 
tinctly marked.  To  detect  the  latter,  careful  examination, 
esiwcially  by  insiiection,  is  necessary  ;  the  least  deviations 
fn>ni  the  normal  cur\ature  of  the  vertebral  column,  such  as 
accentuation  of  the  curve,  the  presence  of  a  prominence  at 
the  seat  of  injury,  and  flattening  of  tlie  adjacent  portion, 
must  be  looked  for.  If  tiif  exaniiuutiun  is  made  some  little 
timeafler  the  injury,  functhinal  disturbances,  local  pain  on 
pressure,  aud  paiu  elicited  at  the  suspected  sjwt  by  sudden 
pressure  on  the  hea^l  in  the  direction  of  the  veitebral  col- 
umn, are  valuable  diagnostic  data.  Ability  to  stand  or 
walk,  or  even  to  do  light  work,  dws  not  ak'*oIutely  exclude 
fracture  of  the  vertebra,  es^weijUly  a  compression-fracture. 
If  grave  symptoms  develop  later  on,  they  are  due  to  loosen- 
ing ufthe  impaction  at  the  KEtit  of  fracture  and  to  alterations 
ill  the  fragments,  such  as  occur  in  every  variety  of  fracture. 
'I'he  prognosis  dcjx'nds  on  the  dmracter  of  the  acces- 
sory iiiJLirit.'M  and  tiieir  consequences.  As  far  as  the  frao- 
tuie  itself  is  concerned,  it  may  heal  liy  Imny  union,  and 
many  patients  live  on  uiidishirb«d  and  are  able  to  do  mure 
or  less  Witrk,  provided  only  tlie  spinal  cord  has  not  been 
iiijun-d.  If,  on  the  other  hand,  the  symptoms  of  eonl- 
lesion  are  present,  the  ease  immediately  becomes  very 
grave.  Even  if  myelitis  is  warded  off,  other  dangers 
tiircaten.  Bladder  jKiralysis,  as  a  rule,  calls  for  the  use  of 
the  catheter  several  times  t\  t!uy,  and  while  perfect  asepsis 
should  always  be  insistetl  upon  aud  is  uot  impossible  of 
attainment,  there  is  nevertheless  great  danger  in  actual 
practice  of  cystitis  developing  through  infection  by  the 
Cfttheter  and  resulting  in  septic  pyelonephritis  which 
jventually  ends  tlie  patient's  lite. 


rBAavKKs  ur  rai'  vmTCBRAL  ww-vx. 
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Another  tkuger  lurks  iu  the  aneathexin  of  (he  paralytaim 
poiiinnn  of  the  bndi/.     Pressure  gau^ne  may  rcmilt  noti 
only  from  the  grave  trophic  diHtnrbaDci'H,  «iich 
especially  iu  lesions  of  the  c-ervlcal  portiou  of  the  cord  a 
mpidly  produce  pressure  sores,  but  also  from  the  onestli 
!iia  it^lf,  especially  in  regiotm  tliat  are  constantly  expt 
to  pressure  and  moisture,  as  in  the  sacral  region.     Tl 
is  no  couditiou  tiiat  reqriirej^  more  careful  nursing  t 
more  constant  supervision  on  the  jmrt  of  tlic  sur^iu  thi 
fracture  of  a  vertebra  witli  jxiralysis  of  a  large  jxirtion  o 
the   body.      The  patient  must  be   provided  with   a  soft 
mattress  free  from  folds,  the  sacral  rt^icni,  ihe  heels, 
being  especially  prof^^ted  by  means  of  water-piliov 
cushions  filled  with  millet  chaff.     The  jKitieJit's  positjoi 
must  be  chungetl  by  turning  him  slightly,  first  on  the  r' 
and  then  on  the  left  side.     The  bed  must  lie  kept  sen 
lously  clean  and  dry,  and   the  skin  gently  \vashcd  ■ 
alcohol,  bichlorid  solution!!!,  etc.     The  urine,  as  has  I 
stated,  must  be  evacuated  with  every  aseptic  precautioi 
The  state  of  tlie  bowels  requires  su|)ervisiou.     Diarrheal 
a  most  unfavorable  symptom  when   incontinence  of  l' 
alvine  discharges  exists.     In  a  hospital,  where  patients  o 
this  class  ought  always  to  be  treateil,  s|>e<-ial  apparatua  i 
at  hand,  such  as  a  surgical  bed  with  a  contrivance  f 
raising  and  lowering,  and   provided  with  an  opening  fl 
the  discharge  of  the  stiwls ;   permanent  water-bath,  < 
The  nearer  the  lesion  to  the  upper  extremity  of  the  vert 
bral  column,  the  more  unfa\'nrable  is  the  prognosis,  b 
the  injury  at  thi.«  level  tUreatens  interference  with  viti 
organs.      Hence  fractures  in  the  cer\-ical  portioi 
genenil  much  more  dangerous  dian  those  in  tlie  lower  thor- j 
aeio  and  lumlwir  regions. 

Treatment. — InU'lligent  treatment  should  be  institute 
from  the  moment  of  the  patient's  admisf>ion.  He  mtif 
not  l>e  allowed  to  sit  or  stand  on  account  of  the  danger  o 
secondary  displacement  of  the  fragmenls  and  injury  of  U 
as  yet  umnjured  cord,  especially  if  die  fracture  is  o'  " 
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and  due  to  direct  violeuce.  The  patient  iniiet  be  carefully  J 
laid  on  a  stretcher  aud  then  puC  to  bed.  Tlie  8eat  uf  fra&-'J 
tiire  itself  does  not  alwayi«  nxjuire  special  attentiim.  Idj 
fractures  of  the  cervical  {x>rtion  tlie  seat  of  fracture  niayi 
be  put  at  rest  by  applying  ]>erniaiieut  extension  by  meansS 
of  weights  with  a  Glisson's  sling  (jury-mast)  to  the  head.) 
The  head  is  best  laid  on  a  eliding  rest  like  a  sliding  foot-  i 
board  (Volkniann's  rest).  Sonie6raes  the  patients  are  I 
more  comfortable  in  the  simple  dorsal  position,  with  a  pil-^ 
low  under  the  head. 

Even  in  fractures  of  ihe  thoracic  and  lumbar  portioi 
of  tlie  column   permanent    extension    bv   tniction    i 
head  and  itelvis  may  lie  nlilized  ti.  iniiintiiiTi  w[iaration  of  1 
the  fragments.      I  am  in  \\\v  iialiil  i>f  iisiii^'  ;i  kind  of  l>elt  | 
to  which  the  extension  :ip]>at-!ituH  is  attached.      The  iipi 
cation  of  a  plaster-of-Paris  jacket  immediately  aft«r  ( 
injury,  while  tlie  patient  is  suspended  in  a  Sayre'a  ap 
tus,  lias  been  attended  with  good  miccess,  bnt  it  is  a 
ce«ding  wliic^h  is  not  alhjigether  without  danger.     Recently! 
an    experienced    and    trustworthy   authority  (Poller    ' 
8cril)cs  Fnller'a  views  aud  methods  in  tlie  Arch,  fur  k! 
Chir.,  vul.  1,1V,  p.  28!))  has  recomnieudod  forcible  r 
tiou  of  the  di,<plaenl  fragments,  by  means  of  forced  e 
siou  of  ihc  VLilebnil  colimiu  and  prcssui'e  with  the  hai 
on  the  kyphosis,  in  all  eases  of  fracture  from  cnnipre 
chanieterized  by  marked  kyphosis  at  the  seat  of  tract 
The  prtx'cdure  requires  full  anesthesia.     It  is  I 
fiivt  merely  to  place  the  patient  in  the  projK-r  posture  a 
apply  extension  liy  means  of  weights;  after  a  time,  rigid 
of  the  head  and  hack  may  be  secnriti  by  means  of  a  heav] 
plaster-of-l'aris  gutter  fitt'-d  on  while  the  ^lalieut  liei 
his  face.     I^ter,  a  suitable  supiM>ning  appumtiis,  sue 
a  plaslcr-of-Pnris  jacket,   is   necessary.     Surgical   inte 
vention  to  relieve  tlie  pi-essiire  on  the  coril  ( laniineotomj'3 
is  indicoti-d  only  in   very  rare  cases,  as  when  fragrnent 
of  the  vertcbffil  aivh  have  entered  Uie  cord  from  behind^j 
provided  the  condition  can  be  diagnosed.    (Uoidschneidc 
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Even  in  milder  enses,  in  which   there  is  no  injniy  of 
'  the  cord,  such  as  contusion  or  ecchyinwis  near  tlie  nerves 
I   that  muke  tlieir  exit  from  the  vertebra!  canal,  llie  treat- 
ment shoulil  be  carried  out 

with  the  minutest  caiv.     To 

bring  about  bony  union  of 

the    fragments    and    avoid 

eenoudaiy  displaeemcnt  re- 
I  quires   a     long    period    of 

rest  in  the  proper   posture 
I  and   the  wearing   of  well- 
ing supportive  apparatus 

for  an  indefinite  time  after- 
I  ward.     The  strain   on   tiie 

'  body  of  the  vertebra  in  ihe  erect  posture  and  in  doing 
rk  is  enormous,  while  the  formation  of  new  Iwne  is  not 
,  very  abundant.     We  know  from  recently  reported  casea 


Fig.  33.— Fn 


i>f  a  sphiuiifl 


Pig.   ra.— Fnmtare  or   the  Fif.  :H.— Seventh ceiricalverte- 

reh  uf  tlu-'  fittli cenicul  vurte-  lirn;  (rnctnrp  of  Che  arch  and  spiii- 

f  bi»  by  a  waKonwhptt.      The  ons  process. 

I  tody  of  the  vein^bra  is  itibirt. 
^  tPBanl.-Anat.      ln<itit<itD    at 

that  a  relatively  slipht  injury  of  the  vertebral  mlumn  may 
be  followed  by  secondary  changes  with  grave  syinpfoms 
and  functional  disturbances.    To  explain  this  pbenomenoo 
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the  occurrence  of  inflamrniitory  changes  at  the  seat  i 
fracture — i,  c,  a  traumatic  spoiifiylitis  (Kumuicll) — hi 
been  asauiued  ;  but  in  view  of  the  occurrence  of  analogoi 
processes  in  other   fractures,  and   especially  in  view  o 
the  relatively  frequent  occurrence  of  fracture  of  the  b 
of  a  vertebra  nnthout  i^rious  symptoms,  this  assumption 
does  not  appear  justifiable.     In  these  cases  the  symptoms 
must    be    regarde<l    as   due    to    secondary   disturbances 
developing  at  the  seat  of  a  slight  fracture  of  the  vertebrt-, 
which  had  at  first  been  ovei'looked, 

3.  Fractures  of  the  Vertebral  Column  or  SpinotU 


These  fractures  are  rniv,  nud  when  they  do  occur,  i 
usually  combined  with  fracture  of  tlie  boily  of  the  verfi 
bra.     We  distinguish : 

Fradure  of  the  npinoxut  j>vocf^  by  direct  violence,  e  _ 
mlly  in  the  thoracic  rcgionj  attended  usually  with  market 
displacement. 

FVadMre  nf  the  tranaofr»e  or  nhliqne  proi^xnen — extrenieljTS 
rare. 

Fracture  of  the  verldn-ul  arch — rare,  but  |>ossible  in  t 
lower  cervical  vertebno  by  direct  violence ;  a  pit?ce  of  t 
arch  may  give  way  with  a  fracture  of  the  spinous  pi 
and  become  displaced  against  the  vertebriil  cjuuil,  niakiii^.l 
operative  intervention  necessary. 


(Bj  DISLOCATIONS  OF  THE  VERTEBRAL  COLUMN 

The  anatomic  relations  iire  such  that  d  islo«itions  of  t1 
vertebral  column  in  the  thoracic  and  lumbar  regions  arf 
exceedingly  rare.     In  the   cervical   region,  on  the  oth 
hand,  dislocation  is  more  common  and  is  of  great  pra 
tical  significance. 

If  the  cervical  vertebra;  of  the  skeleton  are  arrai 
their  proper  order,  and  a   heavy  rubber  tube  is  draw] 
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through  the  vertebral  ctinal  so  as  Ut  bring  the  Individual 
vertebne  into  contact  witli  one  another,  it  is  quite  easy,  by 
stretching  the  rubber  tube,  to  produce  first  a  si^itamtiotl 
and  then  a  luxation  of  two  of  tlie  vertebrm.  There  is 
better  way  of  learning  the  pathologic  auatomy  of  a  luxa« 
tion. 

We  distingnisli  Itetween  fiexmi-  and  rotatory  liixatiatui 
of  the  efr\'ii'«l  vertebra;  (Hneter).  In  the  first  class  the 
dislocation  is  proihiced  by  forced  Hexion  oi'  the  head  on, 
the  ohest.  The  posterior  borders  of  tlie  vertebite  arei 
thus  forced  apart;  the  ligaments,  inchiding  those 
articular  (irocesses,  are  stretched  and  finally  torn  ;  and  by 
a  sitiuiltaneous  forwar«l  displacement  of  Ilie  iipjHir  vertfr- 
bne  luxation  is  protincwl  (Plate  20,  Fig.  2),  Rotator)-  lux- 
ation may  he  dcweribcd  as  a  unilateral  flex  ion -luxation, 
although  it  !«  not  prtHluced  hy  flexion,  but  i)y  ub<hictioir< 
toward  the  side  which  nmiains  uninjured  and  anterior  r«K 
tation  of  the  upper  border  (Plate  "-JO,  Fig.  1). 

Th('  symptoms  urc  often  quite  cliaracteristic  :  In/fa;- 
hii'h'.r'ii'Kiiia  then-  is  a  characteristic  interruption  of  the 
line  of  th.>  <j>iiiiiii.-,  processes,  and  occasionally,  it  is  said, 
the  ]iriiiei-liiii;  lii«ly  ul'  the  vertebra  can  be  felt  bv  intro- 
ducing the  finder  in  the  month  ;  there  is  always  marked 
flexion  of  tin-  neck  forward,  with  vertical  {lositiou  of  the 
head.  In  rniafuri/  liiTdtiuiiK  the  head  is  inclined  and 
slightly  rotated  toward  the  unaffected  side  ;  the  interrup- 
tion in  the  line  of  the  l«»dies  of  the  vertebra;  and  of  the 
spinous  processes  is  mueli  less  marked.  Injury  to  the 
cord  is  possible  in  these  dishwations  ;  their  consequences 
are  the  eanie  as  those  that  attend  fracturesof  the  vertebiw, 
and  have  alreadv  been  discussed.  Injury  to  the  phrenic 
nerve  dm-  not  iHciir  when  the  dislocation  is  below  the 
fourth  i-i'rvic-;ii  vi'i-tehra. 

Thr  prognosis  di'iM-nda  on  accessory  injuries  and  on  the 
ei>miilet<Mess  with  wliich  reduction  has  been  eft'eeteil.  In 
rotatory  luxations  accessory  injuries  may  Ik'  absent. 

Treatment. — The  dislocation  must  be  reductJ.  wttftjit 
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PLATE  20. 

Dislocation  in  tlie  Cervical  Portion  of  tlie  Column.— These 

illustantions  were  made  from  specimens  in  which  the  dislocation  had 
been  produced  artificially. 

Fig.  1  a  and  6. — Unilateral  dislocation  (rotatory  luxation)  in  the 
cervical  portion  of  the  column,  seen  from  the  side  and  from  behind. 
The  fourth  cervical  vertebra  is  dislocated  in  such  a  manner  that  the 
articular  process*  on  the  left  side,  overrides  and  projects  in  front  of 
that  of  the  fifth.  The  luxation  was  produced  by  alxluction  ;  i.  c, 
movement  to  the  right,  or  anterior  rotation.  The  two  proct^saes  be- 
came finnly  locked.  The  prominence  of  the  bo<ly  of  tlie  fourth  ver- 
tebra is  seen  (lateral  view),  and  the  inclination  of  tlie  upjjer  vertebra 
and  of  the  head  to  the  right  (posterior  view). 

Fig.  2  a  and  h. — Bilateral  dislocation  in  the  cervical  iK»rti<m  of  the 
column  (flexion-dislocation),  seen  from  the  side  and  from  liehind. 
The  body  of  the  fourth  vertebra  projects  some  distance'  in  front  of  the 
fifth;  the  line  of  the  vertebral  column  is  perpendicular.  (Author's 
preparation.) 


full  anesth(»siii.  In  rotatory  luxation  reduction  is  effwted 
by  means  of  alxluction  toward  the  uninjure<l  side  so  as  to 
overcome  the  locking  of  the  processes,  foll(»\vetl  bv  back- 
ward rotation  of  the  head  on  the  injured  side.  In  j)er- 
forming  alxluction  not  only  the  head,  but  all  that  jxirtion 
of  the  neck  above  the  dislocated  joint,  nnist  be  firmly 
held  and  j)rr)perly  supportitl.  In  a  flexion-luxation  the 
two  sid(\s  are  successivelv  treatinl  and  reduced  as  in  a 
rotat4)rv  luxation.  After  the  disl(x»ation  has  been  redu(*ed 
the  j)arts  must  be  kept  ripd  for  sevend  weeks  by  means 
of  some  appropriate  dn^ssin^,  such  as  a  stiff  (M>llar. 

Of  the  remaining  disloc^itions  cwcurrinj^  in  the  cervical 
|X)rti()n  of  the  cord,  luxation  of  the  head  (between  the 
atlas  and  th(»  occiput)  by  excessive  flexion  or  extension  of 
the  head,  and  luxation  of  the  atlas  (between  the  atlas  and 
axis)  may  1k»  mentioned  ;  in  both  these*  luxations  death 
usually  results  i'rom  accessory  injuries. 

Dislocations  in  the  thoracic  and  lumbar  n^jrious  are 
extremely    rare.      Their  occurrence    has,   however,    bei^n 
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unmistakably  proved  in  the  postmortem  room.  During 
life  they  cannot  be  recognized ;  that  is  to  say,  it  is  hardly 
possible  to  exclude  fracture.  Anterior,  posterior,  and  go- 
called  abduction-luxations  have  been  observed. 

The  prognosis  is  unfavorable  owing  to  injury  of  the 
cord.  Attempts  at  reduction  should  be  made  by  extension 
and  counterextension  and  direct  pressure. 


V.    FRACTURES  OF  THE  THORAX 

(A)  FRACTURES  OF  THE  RIBS.     (Plates  21  and  22.) 

Owing  to  the  great  mol)ility  of  the  lowest  ribs  and  the 
position  of  the  upi>er  ones,  protec^ted  as  they  are  by  the 
overlying  nuisoles  and  clavicle,  fractures  in  these  two 
divisions  are  conipanitively  rare.  Excluding  these,  how- 
ever, fracture  of  the  ribs  is  a  very  common  accident,  and 
constitutes  al)out  15  ^  of  all  fractures.  In  children,  owing 
to  the  excelling  elasticity  of  the  ribs,  fnictun^s  are  very 
rare. 

Fractures  of  the  ribs  are  pro<luced  by  direct  and  by 
indirect  violence  when  the  thorax  is  conipresseil  either  in 
its  transverse  or  in  its  antero-jx^ttTior  diameter.  Multi- 
ple fractures  occur  chiefly  in  the  ax i liar}'  line  and  at  the 
angles  of  the  ribs. 

The  diagnosis  is  based  not  so  nuich  on  the  displace- 
ment of  the  fraguKMits  as  on  the  presence  of  piin  and 
crepitus  on  pressure  which  is  fre(juently  audible.  The  lung 
is  often  injured.  It  may  l)c  directly  ]>erforated  by  a  sharp 
fragment  at  the  time  of  the  fnicture  ;  and  as  the  costal  and 
pulmonary  plcunc  are  injured  at  th<»  same  time,  hemothorax 
and  piK'uinothorax  may  take  place.  Traumatic  cutaneous 
emphysema  is  fr(»qu<'ntly  present,  l>egininng  at  the  seat  of 
fracture,  and,  in  severe  cases,  extending  to  the  c<»llular  tis- 
sue of  the  entire  bo<ly.  The  air  escaiw's  into  the  pleural 
cavity  from  the  alv(»oli  and  tertiarj'  bronchi  of  the  iu^ur^iA 
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PLATE  21. 

Fractures  of  Ribs.— Fig.  1. — Fracture  involving  the  third  to  the 
tenth  ribe  on  the  right  side.  This  beautiful  preparation,  wliich  was 
taken  from  a  man  fifty-three  years  of  age,  shows  numerous  fractures. 
The  right  half  of  the  thorax  sustained  a  linear  fracture  involving  the 
above-named  ribs,  corresponding  approximately  to  the  middle  of  the 
affected  ribs  not  counting  the  costal  cartilage  ;  or,  in  other  w^ords,  to 
the  axillary  line.  In  all  but  the  eighth  and  t^nth  ribs  the  fracture  is 
found  in  this  line.  In  addition,  the  four  lower  ribs  of  the  preparation 
— i.  e.j  the  seventh,  eighth,  ninth,  and  tenth — were  fractured  at  the 
angle,  vnth  considerable  displacement ;  the  two  upper  ones  show  the 
traces  of  an  infraction  at  the  same  point. 

The  case,  therefore,  is  one  of  multiple  fracture  of  the  affected  ribs. 
Tlic  fractures  coincide  with  the  axillary  line  and  with  the  line  of  the 
angle  of  the  ribs.  It  is  evident  at  a  glance  that  in  the  three  lowest 
ribs  of  the  preparation  (eighth,  ninth,  tenth)  the  fractures  in  the  axil- 
lary line  liave  united  without  displacement,  while  those  at  the  angle 
present  marked  displatroment.  The  fourth,  fifth,  sixth,  and  seventh 
ribs  present  marked  deformity  (there  had  been  overriding  of  the  frag- 
ments in  the  axillary  line>,  while  at  the  angle  no  deformity  is 
apparent.  Tlie  third  rib  wiis  broken  only  in  the  axillary  line  and 
shows  good  union. 

Fig.  1  a. — Horizontal  f?ection  of  the  fourth  rib  (axillary)  of  the  some 
preparation,  showing  the  displacement  and  firm  union. 

Fig.  2. — Recently  unite<l  fracture  of  the  ribs  without  displacement, 
shown  in  hori7X)ntal  section.     Callus-formation  is  well  shown. 


{Kirtion  of  the  lung,  during  botli  inspiration  and  expira- 
tion, and  spread.s  from  there  in  all  directions.  I'nless 
the  cntaneons  eniphysenia  is  nniversal  and  l>eeonies  dan- 
gerons  by  reason  of  its  extent,  it  is  not  a  serious  symptom. 
As  a  rule,  it  <lisapj)ears  by  absorption  within  a  few  days. 
Hemothorax  may  require  aspiration. 

Treatment. — Complications  nnist  be  treated  as  they 
arise.  The  re<rion  of  the  fracture  is  supjiorted  with  strips 
(►f  adhesive  plaster.  Bony  union  takes  place,  usually 
without  marked  displacement,  and  in  almost  every  case 
with  only  tcmpomrv  disabilitv.  After  a  fracture  (►f  the 
upper  ribs  the  carrying  of  heavy  burdens  on  the  shoulder 


FRACTURES  OF  THE  THORAX. 


m»y  continue  hi  ciiiirie  great  distress  tW  an  indetinite 
[Kriod, 

Fraelures  of  the  eoiAal  cartildgra  are  not  as  rare  as  iniglit 
be  supposed.  The  fracture  occurs  at  tiie  junction  between 
the  cartilage  and  the  rib  (see  Plate  22,  Fig.  2),  or  in  the 
body  of  the  cartilage  itself  (Plate  22,  Fig.  1).  The  latter 
specimen  demonstrates  that  a  fracture  of  this  kind  may 
leave  considerable  deformity  and  unite  with  a  scanty  for- 
mation of  callus.  The  fracture  is  predisposed  to  by  dimin- 
ished elasticity  of  the  cartilage,  due  to  senile  changes,  and 
is  usually  produced  by  dircet  violence ;  it  occurs  mc^t  fre- 
quently in  those  cartilages  which  are  tuust  exposed — 
namely,  the  fifth  to  the  eiglith. 

The  Kymplomii  are  the  sjimc  as  in  fracture  of  the  ribs, 
except  that  crepitus  is  of  a  sollcr  character. 


DISLOCATION  OF  THE  RIBS 

This  extremely  rare  injury  needs  only  a  piu-»ing  refer- 
ence. It  may  occur  in  the  Ihrm  ofa  luxation  of  the  costal 
cartilages  at  the  sternal  extremity  or  of  the  cost<i-vcrtebral 
articulations,  or,  finally,  as  a  dislocation  at  the  junction  of 
two  costal  cartilages.  Reduction  is  effected  by  dirwt  prefr- 
sure  or  movement,  as,  for  icetance,  deep  inspiration. 


(B)  FRACTURES  OF  THE  STERNUM.  (I'btciil 
Tlioy  are  priHhiciiI  by  direct,  viiili'iice,  and  arc  then  dan- 
gerous on  account  of  injury  to  the  internal  organs,  or  by 
indirect  ^-iulcnee  in  flexion  of  the  vertebral  culnmn  or  of 
the  head  so  that  the  chin  presses  against  tlie  upper  eilge 
of  the  stcrnimi.  In  the  latter  variety  the  sternum  is  com- 
pressed in  its  longitudinal  axis  until  itsnajw.  Sometimes 
the  combination  of  fracture  of  the  cervical  iwrlion  of  the 
'■ertehral  column  and  fracture  of  tlie  sternum  is  prixluced 
in  tills  way.  Fracture  of  the  sternum  has  also  been 
known  to  occur  after  overextension  of  the  trunk ;  that  ia 
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PLATE  22. 

Fracture  of  the  Costal  Cartilas:es  and  of  the  Sternum.— 

Fig.  1. — Fracture  of  the  oosstal  cartilages;  horizontal  section;  marked 
displacement  of  the  fragments,  which  are  united  by  a  :<canty  formation 
of  tjone.     (Path.-Anat  Ins^t.,  Greifswald.j 

P'ig.  2. — Fracture  of  the  oobtal  cartilages  at  the  lx>ny  )K)rtion  of  the 
fifth  rib;  horizi>ntal  section;  no  displacement.  The  union  is  not 
bony;  it  rather  resembles  a  false  joint.  (Path.-Anat.  Inst.,  Greifs- 
wald.) 

Fig.  3. — liecent  fracture  of  the  sternum,  artificially  produced  in 
the  cadaver  in  imitation  of  a  similar  fracture  obsiTved  bv  the  author. 

Fig.  A.  Fracture  between  the  manubrium  and  gladiolus;  union 
with  displacement  of  the  fragments.     (After  Gurlt.) 


to  wiy,  by  niii.sciilar  action.  Owing  to  the  .su|>orficial  ])osi- 
tion  of  the  bone,  the  diagnosis  presents  no  diffieulties, 
esjM'eially  when  there  is  anterior  or  jwsterior  displacement 
of  the  fragments. 

Treatment. — In  two  rec(»nt  vviiii.'i^  under  luv  care  I  was 
abh»  to  rechice  tlie  displacement  of  the  fi*agnients,  as  is 
shown  in  the  picture,  l>y  extension  applied  to  the  head  with 
(flisson's  sling;  ext<'nsion  was  maintained  by  suj)iK)rting 
the  thonix  on  a  wcilgc-shaiHil  cushion  and  the  head  was 
placc<I  in  slight  overextension. 


VI.     FRACTURES     AND     DISLOCATIONS    OF    THE 

UPPER  EXTREMITY 

Injuries  to  the  up|HT  extremity  are  either  diix^ct  or  indi- 
rect. Injuries  due  to  <Virccl  vi()lcnce  present  certain  defi- 
nite chanicteristics,  and  their  j)resence  can  often  be  recog- 
nized by  a  knowledge  of  the  caus<;  alone;  on  the  other 
hand,  injuries  due  to  ///f/Z/vr/ violence,  even  when  produced 
by  the  same  caus<s  j)resent  a  great  variety  of  forms.  Tluis, 
a  lall  on  the  hand  mav  be  followed  bv  a  tvi>ical  fracture  of 
the  lower  extrcMuitv  of  the  radius,  bv  an  injurv  to 
the  elbow-joint,   the  upper  end  of  the  humerus,  or  the 
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shoultlcT-juint ;  in  diildri'n  the  accident  may  evcu  pHnliice  I 
a  fravttire  uf  the  clavii-^le. 


1.  CLAVICLE 

(A)  Fracture  of  the  Clavicle 
accident,  <i)iistituiiiif^  about  15^  of  all 
fractures.  The  fracture  may  owiipy  uiiy  portiou  of  the 
bone,  but  is  must  frequent  at  about  the  middle,  usually  a 
little  nearer  the  eternal  extremity.  Fracture  ()f  the  clavicle 
18,  as  a  rule,  produoed  by  indirect  violence,  by  a  fall  oa 
the  hand  while  the  elbow-  and  shoulder-juintii  are  fixed,  or 
by  a  fiill  fin  the  sliouldcr,  the  bone  Iwmg  lient  until 
it  breaks.  Owing  to  the  fact  that  the  clavicle  comes  in 
contact  with  the  HrKt  rib  when  the  Hhoiilder  is  .strongly 
deprc^Msd,  fniclurc  of  ihe  bone  at  thii^  point  m  ^aid  to  be 
produced  by  the  downward  pull  on  the  ann  in  lifting 
heavy  wi-ifrhts.  Incomplete  fractur«!  (infractionB)  are 
frw|ueiilly  ■ili-.rvid  a(  this  point,  particularly  in  children. 
The  symptoms  of  a  typical  fracture  of  the  clavicle  are, 
as  a  rult',  very  ihar.ii-lcristic.  The  displacement  of  the 
fragmentti  depends  both  on  the  action  of  tlie  muscles  and 
on  the  weight  of  the  arm.  The  sternal  fraj^ment  is 
acted  on  by  the  stemoiOeidomastoid  uuiscle  and  usually 
Buffers  some  degree  of  upwanl  displacement.  The  pull 
exerted  by  thi-  [wwerful  muscles  that  connect  the  thorax 
with  the  arm  ciUises  a  se<K>ndary  approximation  of  the 
outer  fragment  and  of  the  entire  arm  towani  the  thorax, 
for  under  normal  conditions  the  clavicle  acta  ns  a 
brace  niainlaiiihig  the  ahonldor  at  the  projicr  distance 
from  the  thorax.  Hence  in  a  typical  fracture  of  the 
clavicle  the  arm  hangs  lower  than  on  the  sound  side. 
Furthermore,  the  arm  as  a  whole  is  brought  nearer  to 
tlie  thorax,  so  that  the  axillary  s|>ace  is  not  as  aecessiblQ 
as  under  normal  conditit>ns;  and,  finally,  tliere  is  a  for- 
ward and  median   inward    displac-enient  of  the   arm — a 
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PLATE  22  a. 
Normal  Shoulder-joint  of  an  Adult. 

tare  is  explained  by  figure  35. 


Skiagraph.— The  pio- 

Cfjaotcul/t 

Processus  mraroideiiA 


Acromion.    - 


CapMi  fuuneri 


CaaUas  gUnjoidalis 
(nuurgo  futsUriorJ 


Sfiiiiti  scapxUae. 
\  (nianfo  sufveriori 

Ikisis  sninat  soa/uiiat 


ffunterus 


Fig.  35. 


kiiul  of  intornal  rotation,  due  evidently  to  the  unopposed 
pull  ol*  the  thoraeie  nuuscle^s. 

The  diagnosis  of  a  fully  developed  fracture  of  the 
elaviele  is  very  simple,  and  is  usually  made  l>v  insj)eetion. 
The  displacement,  the  attitude  of  the  arm,  and  the  swell- 
injj:  at  the  seat  of  fracture  are  recotriii/ed  at  a  irlance.  As 
the  bone  is  very  accessible,  the  displaced  fraiihients  can 
readily  be  j>al]>ate<l,  and,  in  addition,  the  j)ain  and  func- 
tional di^tnrbanee  usually  point  to  the  scat  ot  injury.  If 
the  fractun*  is  incomplete  (infraetion  and  lissu re-fracture), 
displacement  may  be  slight  or  entirely  wanting. 
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The  treatment  of  these  typical  fractures  of  the  clavicle 
demands^  in  the  first  place^  accurate  reduction^  and^  in 
the  second   place,  a  dressing  that  will   counteract  the 


Fig.  36. — United  fraotore  of  the  right  clavicle  in  a  man  thirty  yean 
of  age.  Seen  from  above  and  behind.  There  is  an  abundance  of  caUns ; 
the  inner  fragment  is  displaced  forward  and  upward,  and  overrides  the 
outer  fragment  considerably.     (Berliner  Anat.  Museum;  after  Gurll) 

causes  that  produce  the  displacement.  It  is  well  known 
that  union  of  a  broken  clavicle  without  deformity 
was  formerly  con- 
sidered one  of  the 
greatest  rarities 
and  a  most  difficult 
problem  to   solve. 

We  now  have 
means  at  our  dis~ 
posal  which  enable 
us,  even  in  the 
severest  cases,  to 
secure  union  in  a 
favorable  position. 

To  effi?ct  reduc- 
tion and  maintain 
the    fragments    in 


Fig.  37. — Fracture  of  the  right  cUvide 
with  displacement.  The  sternal  fragment 
projects  slightly  upward  and  distinctly  for- 
ward (Miiller,- female,  nineteen  years  old). 
Tlie  shortening  of  the  right  clavicle  is  recog- 
nized by  the  diminished  width  of  the  shoul- 
der on  tiiat  side,  measured  to  the  median 
line.     (Author's  observation.) 


position  while  the 

bandage  is  applied  (Fig.  39),  an  assistimt  should  stand 
behind  the  patient,  who  is  seated  in  a  chair,  and  forcibly 
draw  the  shoulders  backward,  helping  himself  if  neces- 
sary by  bracing  his  knee  against  the  patientf^  b^^s^VL.     Ksi 
9 
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PLATE  23. 

Fracture  of  the  Clavicle  with  Typical  Displacement  of  the 
Fragments. — The  seat  of  fracture  is  at  the  junction  l)ctween  the 
sternal  and  middle  third  of  the  bone.  The  fm^nents  pretst'ut  marked 
*' overriding.**  The  sternal  fragment  is  displaced  upward  by  the 
pressure  of  the  outer  fragment  and  tlie  pull  of  the  sternocleidomastoid 
muscle.  In  the  illustration  the  sternocleidomastoid  muscle  is  readily 
recognized  ;  l)ehind,  the  outer  boundary  of  the  neck  is  formed  by  the 
trapezius  muscle  ;  the  deltoid  is  dissected  out  and  the  clavicular  por- 
tion of  the  pectoralis  major  has  been  in  part  removed.  Within  the 
fenestra  thus  produoe<l  we  see  the  fractured  clavicle  with  the  sul)cla- 
vian  muscle  hugging  its  lower  surface  and  the  first  rib.  Behind  the 
clavicle  the  Iai*ge  vessels  and  ner\'e8  are  shown.  As  a  result  of  the 
fracture  the  arm  is  brought  nearer  to  the  trunk,  and  the  axillary 
cavity  therefore  contracted  ;  the  arm  hangs  down,  the  right  elbow 
being  lower  than  the  left. 


appropriate  dressing  is  the  adhesive  plaster  dressing 
devised  by  Say  re ;  it  consists  of  three  strips  of  adhesive 
plaster,  two  of  which    are  used  to   correct  the  above- 
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Fip.  '^. — Recent  fractun»  of  the  outer  half  of  the  right  clavicle 
(SchnWltT,  male,  sixty  yeaw  old).  Mark('<l  deformity;  the  larfi^»r, 
median  fragment  ])r()j(H?ts  upward;  the  oiitiT  fragment  is  depn'sse<l 
aUmg  with  the  entire  shoulder.  The  width  of  the  shoulder  is  dis- 
tinctly diminished.     (Author's  observation.) 

described  displacement.  The  fir-^t  strij)  corrects  the 
internal  rotation  of  the  arm.  It  is  wrap|K'd  around  the 
njy)er  extremity  of  the  arm  from  the  inner  to  the  outer 
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eidp  and  jxtsses  over  the  Hhimlder  to  tlii'  biick.  The  second 
strip  is  wrjpiM!(I  nn>iind  tJie  elbiiw  juid  piinscd  over  the 
glioulder  of  the  sound  side  so  as  to  wujiport  the  injured 
arm.  The  third  wtrij>  acts  merely  iw  ii  pliug  to  support 
the  hrnid,  bfiiig  pulsed 
over  the  injured  slioulder. 
Incidentally  it  exerta 
moderate  pressure  on  the 
fftigmcut^  from  alx>ve  and 
in  front.  One  iiidicution 
which  is  not  met  liy  t)iis 
method  is  tho  restoration 
of  the  axillary  space;  i.e., 
of  the  normal  distance 
betwoun  the  shoulder  and 
tliorax.  For  tliis  pnr- 
|K>sc  H  ]md  of  soiUG  soil 
nialeriul,  covered  with 
gaiuc,  should  be  placnl 
in  the  axilla  and  fixetl  in 
some  simple  way.  The 
dressing  may  l>e  ad- 
vantageously reinforced 
by  a  few  turns  of  a  roller 
bandage  in  order  to 
enhance  ils  (■^■.■tivenes.-i. 
At  the  same  tii>ir:i  small 
pad  may  bi-  (ixt-d  over 
the  scat  of  fnicture  so 
as  to  produce  a  elight 
downward  prc?.sure  on 
the  sternal  frsigmeiit.  In 
the  sunimer-timc  it  in  wv\]  tn  dust  tlie  arcii  covered  by  the 

Ug,  es[)ocially  the  axilliiry  space,  with  toilet  i¥)wder. 

i  effectiveness  of  the  mlhcsivc-plaslcr  di-essing  may 
jased  by  iiic-oqioi'jiting  two  pieces  of  rubber  ban- 
the  strijw  of  adhesive  planter,  and  by  exerting  the 


Fig.   30.— Metliixl   nf   niliK-iiiK  a 
rmedire  nf  llif  vlnviclr  »ih1  nuiiiiliiiii- 

ing  the  fnifcnients  in  plnw  while  the 
dr(-8»iin|j  \a  applii'd. 
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projier  t«nsiou  while  they  are  being  ap{ilie<l  ho  as  to  pro- 
duce a  CMiitinuoits  irliistiu  pressure  wliich  prevents  recur- 
rence of  the  displacement.  The  same  thing  oiay  be 
accomplished  by  mea,ns  of  piecei*  of  rubber  tubing.  Witli 
proper  impervifiion  of  the  putieut  these  simple  means  will 
suffice  to  obtain  satis- 
factory results,  pro- 
\'i(led  the  surgeon  pos- 
sesseM  the  necessaiy 
tecimioil  skill.  It  is 
nnub  to  be  regretted 
that  we  still  see  a 
gocHi  many  badly 
united  fractiircs  of  the 
.■htvicle.  Cases  of 
multiple  fracture  and 
iiif'mction  should  be 
treated  on  the  same 
=     i    7  V  J*^  '  9       principles. 

I  -■jSr     A     IW0  \M  [The      most     im- 

I'l ,t'  / ^^,     ^^^^k.  ^^K      portant   ]M>int   in   the 

treatment  of  fractures 
of  the  clavicle  b  to 
prevent  tlie  usual  de- 
fi)rinity — lowering 
anil  fhlling  forward 
aiKlslit:htlviuwuT>dof 
the  shoLiJder.  Sur- 
geons in  this  eonntry 
prefer  a  somewhat 
more  simple  method 
of  dressing  than  the  one  tlhistrated  here  (we  Scudder'a 
i-econt  text-hook).  They  also  prefer  the  N'el|)ean  posi- 
tion of  the  forearm.  Personally,  I  prefer  a  plaster  drraa- 
ing  with  the  arm  in  the  Velpean  jKiHtion,  the  hand 
out  of  the  dressiu)?.  A  properly  fitted  axillary  pad  is 
most  imi»rtant     This  plaster  dressing  holds  the  shoul- 


Fig.  40. — Soyre'a  adhesive-plaster  ilrp**- 
iaii  tot  trnclnre  uf  the  clavicle. 


FiK.   41.  i-iii.   43. 

Figfi.  41  Bnd  42. — Ailht'sivc-ptoBter  dressinK  tnr  traetiire  oE  the 
olaviole  (Grat  strip  at  Sayrc'n  ilreteing)  with  iiittrpiMctl  Kin(<  pliu<U'r- 
moll,  and  inl«ruitiiteil  atrip  of  rubbrr  bandng^. 


Fig.  43.  — I'nitol  fractiin?  in  the  gtcnuil  thinl  <if  Ihr  rij.ht  diiviclp, 
seen  Trnni  almvp  unil  Iwhitiil.  The  oliligni!  rraotnre  is  Hniily  iitiilod  liy 
callus.     (Auat.  Muneam,  ItreHUtn;  otti^r  Uurlt.) 


When  proiwMy  npiilinl  over  skin  wt'll  diistol  with  maff- 
oesiuni  powder,  the  dressing  is  worn  witli  (;oinfort  for  two 
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PLATE  24. 
Dislocation  of  tiie  Sternal  Extremity  of  the  Clavicle.— Fig. 

1. — Prestemal  luxation  of  the  right  clavicle,  iu  a  man  fifty-seven  years 
of  age  (Brackhahn,  189-1-95,  No.  1160)  ;  anterior  view.  There  was 
also  compound  fracture  of  the  forearm  on  the  same  side.  In  the  illus- 
tration the  prominence  of  the  dislocated  clavicle  is  well  shown ;  the 
right  shoulder  is  nearer  the  median  line  tlian  the  left. 

Fig.  1  a. — Tlie  same  dislocation  shown  in  the  skeleton. 

Fig.  1  h. — Ketroflternal  dislocation  of  the  clavicle.  A  dislocation  of 
the  clavicle  T>ehind  the  sternum  produces  pressure  on  the  trachea  and 
esopliagns,  which  may  be  followed  by  grave  consetiuenc^*s. 


weeks.  It  hsin  been  iny  experience,  especially  in  children, 
that  only  the  plaster  dressing  remains  fixed  ;  other  dress- 
ings are  very  apt  to  work  loose,  and  adhesive  plaster  ap- 
plied to  large  areas  of  skin  in  warm  weather  produces 
much  more  discomfort  than  tlie  plaster  dressing. — Ed.] 


Fig.  41. — ITnit<Hl  fnu^ture  of  the  iwromial  end  of  the  right  clavicle; 
secai  from  above  and  in  front.  Tlie  outer  fragment  is  i>laoed  <)blit|uely 
on  end;  the  two  fragments  come  togetluT  at  an  angle  like  tlu*  rafters 
of  a  roof .     (Path.-Anat.  Inst.,  (ireifswald.) 


Among  complications  there  are  injuries  to  the  hnichial 
plexus  and,  more  rarely,  injuries  to  tlie  large  vessels. 
Secondary  injuries  to  the  plexus  may  result  IVoni  pressure; 
of  tlie  callus  ;  because,  owing  to  its  position  on  the  tirst 
ril),  the  |)lexus  is  unable  to  get  out  of  the  way.  It  very 
rarelv  happens  in  inictun;  of  the  clavicle  that  the  dome  of 
the  pleura  and  apex  of  the  lung  become  injured  by  a  sharp 
fragment. 
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Fracture  of  the  sternal  segment  of  the  clavicle  is  rare, 
and  does  not,  as  a  rule,  produce  any  deformity. 

Fracture  of  the  acromial  end  of  the  clavicle  sometimes 
produces  marked  deformity,  the  outer  fragment  being 
almost  placed  on  end.  It  may  be  difficult  to  apply  the 
bandage  so  as  to  keep  both  fragments  in  position,  but  good 
reduction  and  an  elastic  bandage  arc  requircnl. 


(B)  Dislocations  of  the  Clavicle 

(a)  Sternal  dislocation  of  the  clavicle — /.  c,  dislo- 
cation of  the  sternal  end  of  tlie  clavicle — presents  various 
forms : 

Anterim"  diHlocation  {luxatio  pnvHternalis), 

Upwai'd  diHloca- 
tion (luxatio  sujjra- 
8tenialii<y 

Both  these  vari- 
eties are  produced 
indirectly  by  lever- 
age, the  first  rib 
acting  as  a  ful- 
crum; or  they  niav 
be  produced  by  a 
force  acting  from 
without,  depending 
on  the  position  of 
the  clavicle, 
whether  it  is  di- 
rected backward 
or  downward.  In 
anterior  disloca- 
tion secondary  dis- 
placement may 
take  place. 

Posterior    di,s/o- 
cation  (hixatio  nirosfcrnaliti).     This  is  very  rare  ;  it  is  pro- 
duced by  direct  violence. 


Fig.  45. — Keoent  fracture  in  the  acromial 
thiixi  of  the  chivicle.  The  noniml  clavicle 
on  the  sound  side  measures  18  cm.  in  length. 
The  inner  fragment  measures  16  cm.,  leaving 
2  cm.  for  the  acromial  fragment.  The  me<lian 
extremity  of  the  latter  is  distinctly  raised  and 
jwrtially  connected  with  the  inner  fragment, 
which  is  also  displacinl  upwanl  and  can  be 
distinctly  felt  under  the  skin.  Tlie  patient^s 
name  was  Warnke,  sixty -eight  years  of  age. 
( Author's  observation  in  the  surgical  clinic 
at  Greifswald,  1H96.) 
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PLATE  25. 

Upward  DIslocatloii  off  the  Acromial  End  off  the  Clavicle.— 

Fig.  1. — ^The  abnormal  prominenoe  of  ihe  clavicle  is  very  ooiispicuoiis. 
To  the  cater  side  and  below  we  see  the  normal  rotundity  of  the  shoulder 
with  the  acromion.  The  dislocation  is  seen  even  more  plainly  in  the 
posterior  view  shown  in  figure  1  b.  The  line  of  tlie  Hpiiu*  of  the  sctapula 
is  directed  toward  the  acromion.  The  right  shonlder  is  nearer  the 
median  line  than  the  left,  because  the  bracing  action  of  the  chiviele  is 
lost.    The  right  axillary  space  is  contracted. 

Fig.  1  a  shows  an  anterior  view  of  the  dislocation  in  the  skeleton. 
(Author's  specimens. ) 


The  diasrnosis  is  always  easy,  because  all  the  coiulitit)ns 
can  be  readily  palpated.  In  the  backward  dislocation 
(Plate  24,  Fig.  1  6)  the  pressure  on  the  trachea  and  esc^ph- 
agus  may  lead  to  troublesome  dyspnc^a  and  dysphagia. 
Dislocation  is  diflFerentiated  from  fractun*  near  tlie  joint  l)y 
following  the  normal  spherical  pn)mineneo  of  the  lM)ne  and 
by  measuring  the  length  of  the  clavicle. 

Treatment. — Retluction  is  usually  easy,  l)iit,  on  the 
other  hand,  it  is  difficult  to  maintain  the  fm^rments  in 
position.  Can»ful  bandaging  with  direct  pressun*  on 
the  articular  extremity  after  it  has  Ikhii  replaced,  and 
sometimes  elastic  bandages,  as  referred  to  under  treatment 
of  fracture  of  the  <^lavicle,  are  indicated.  In  S4»me  cases 
the  fragments  may  have  to  be  fixed  by  means  <)f  a 
suture  through  the  skin  (percutaneous  sntnre).  [It  is 
surely  a  better  surgi<»al  procedure,  when  a  bone  is  to  be 
fixeil  by  suture,  to  make  a  skin  incision  and  approximate 
the  fragments  with  a  subcutaneous  sutui'c.  The  danger  of 
infection  is  less,  and  witli  the  ojhmi  wound  one  can  be  more 
certiiin  of  the  perfect  a|)pn)ximation. — P^D.] 

(b)  Acromial  Dislocation  of  the  Clavicle. — To  be 

exacrt,  this  condition   should  be  cidled  dislocation  of  the 
scapula.     The  clavicle  may  be  dislocated  : 

Upward  (hixatio  sujn'(f-acromi(iils),  or 

Downward  (iuxatio  infra^icromiaiiii). 


Fifjl. 
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The  latter  is  a  very  rare  accident  The  first  variety  is 
often  produced  by  direct  violence  acting  on  the  acromion 
while  the  clavicle  is  fixed.  It  is  really  a  downward  dis- 
location of  the  scapula.  If  after  the  coraco-clavicular  liga- 
ment is  torn  a  marked  displacement  exists,  the  dislocation 
18  complete. 

The  dias:nosis  is  easy,  as  the* parts  can  be  accurately 
palpated ;  nevertheless,  tliis  dislocation  is  often  confounded 
with  dislocation  of  the  humenis.  Great  care  in  the  ex- 
amination is  necessary  to  distinguish  this  dislocation  from 
a  fracture  of  the  clavicle  close  to  the  acromial  extremity. 
To  establish  the  diagnosis  between  these  conditions,  the 
length  of  the  clavicle  must  he  accurately  measured.  To 
distinguish  it  from  a  typical  dislocation  of  the  shoulder 
a  single  manipulation  by  the  surgeon  seated  in  front  of  the 
patient  sufiiees.  If  both  hands  are  passed  along  the  scap- 
ular spines  fn)m  I)ehincl,  they  will,  without  fail,  come  upon 
the  point  of  the  acromion  (Plate  25,  Fig.  1  6) ;  the  |K>sition 
of  the  latter  in  relation  to  the  abnormal  prominence  of  the 
clavicle  will  at  once  clear  up  the  doubt. 

Treatment. — In  this  form  reduction  is  easj',  but  it  is 
often  difficult  to  keep  the  fragments  in  position.  Several 
turns  of  a  roller  bandage  are  apj)lied  in  such  a  way  as  to 
elevatt*  the  arm  and  at  the  sjmie  time  press  the  clavicle 
downward.  P^la.stic^  bandages  or  percutaneous  suture  of 
the  ligaments  may  be  necessary  (Baum). 

2.  SCAPULA 

Fractures  of  the  scapula  are  rare  (about  1  ^),  and  pre- 
sent several  varietii^s. 

Fractures  of  the  body  and  spine  of  the  scapula  are 

produced  by  (lir(»ct  vit)lence ;  the  line  of  fnicture  may  be 
multiple  or  stellate,  but  the  fragments  show  little  tendency 
to  <lisplac<*meut.  Crej)itus  and  abnormal  mobility  may 
often  be  elicited,  es)>ecially  if  the  arm  is  put  in  an  appro- 
priate jK>sition.  Tlie  treatment  c<msists  in  placing  the  arm 
at  rest  and  applying  a  Imndage  with  slight  pressure. 
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PLATE  ae. 

Fractures  of  the  Scapula.— Fig,  I.— Spfninien  of  (ractnni  ol  the 
neck  of  tha  Kapula.  The  (rogmeut  iwuipriiiiu);  the  artbuliir  csvitjr 
and  the  coracoid  profess  ia  depressed. 

Fig.  I  a. — Theawnein  the  living  auhject.  The  prouiineuM  of  the 
ooromiou  a  recoj^izetl  ;  the  slioulder  ie  aoiuewbat  depressed.  (Au- 
thor's obaer  ration. ) 

FiRP.  2  and  2  a  — Specimen  of  maltiple  (rnclnrc  of  the  body  and 
<pinc  oT  the  acapnia.  The  lines  of  fnwture  are  nnileil  by  eallns. 
(Anther's  collection.) 


Fractures  of  the  neck  of  the  scapula  are  t-xtifinely 
mrt  iiuliMiiir  tnl\  it  tlit  s()-(,alk*d  siii^icul  ncik  ;  /.  e., 
in  Hii(h  11  wav  thit  tht  rtiricoid  proc*s.^  remiiius  attached 
to  the  artKiiiar  fragment  In  othir  words,  the  line  of 
froi  tiire  nius  fmni  the  imtoh  of  tlit  scapula  dowriwanl  (see 
Plate  20).  The  difTcreiitial 
j-—^  (iiagnobia   of  fracture   of   the 

^S^J^^^fyX^  '"^'*  "f  *''^  scapula  is  impor- 

if  IvwTT^^^^  ^  tant  because  it  ia  apt  to  be  «in- 
fininded  with  snbcoracoid  dis- 
lotJition  of  the  humerus. 

The  aipnjdaitw  of  the  fracture 
arc :  depression  and  mme  de- 
gree of  alxluction  of  the  arm 
with  proniinen(!c  of  the  acro- 
mion ;  if  the  nrni  is  raised, 
crepitus  is  clicitwl  and  the  de- 
fiirinity  disapjityit-,  but  returns 
as  BOon  as  tbcsujipttrt  is  remov- 
i-d  from  the  nrni.  Sometimes 
the  edjsTi!  of  the  fractured  surface  of  the  scapula  tfan  be  felt 
through  the  axilla.  The  fracture  unites  readily  if  the  ban- 
dage is  applied  in  such  a  way  as  to  place  tKe  arm  anjJ  the 
scapula  at  rest.  The  indicHtionn  are  to  keep  the  arm  per-  . 
manently  elevated,  aliducted,  and  m  a  slightly  iMtsterior 
position.      An  axillary  ])ad  should  bf-nsoil. 

Fracture  of  the  edge  of  the  articular  surface,  esi>e- 


Fig.  46.— Fnutare  M  the 
lower  border  Ot  the  articular 
tinrfaoe. 
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cially  the  lower  iKuxler,  is  rare ;  being  an  intra-articular 
injury,  it  can  he  recognized  only  when  the  arm  is  plaeetl 
in  a  certain  position.  The  symptoms  are,  sliglit  depression 
of  the  liead  of  the  humerus  when  the  arm  is  lield  out  at 
right  angles  to  the  side  of  the  l)ody ;  and,  sometimes, 
crepitus  when  the  head  of  the  humerus  is  made  to  move 
from  before  l)aekward. 

Isolated  fracture  of  the  coracoid  process  by  direct 

violence  is  extremely  rare.  A  similar  fracture  of  tlie 
acromion  is  somewhat  more  frequent,  and  is  recognized 
by  <lirect  palpation  and  by  tlie  prc^sence  of  abnormal 
mobility  and  crepitus.  Sometimes  the  crack  in  the  bone 
can  be  felt  in  marked  adduction  of  the  arm.  ITuion  may 
be  obtained  by  slightly  elevating  the  arm  and  placing  it 
at  rest. 

3.  SHOULDER-JOINT 

Dislocation  of"  the  slioulder-joiiit  is  one  of  the  most 
important,  as  it  is  one  of  the  most  frequent,  injuries.  Al- 
thougli  its  re(M)gnition  presents  no  peculiar  difficulties, 
nianv  cases  are  overlooked.  In  a  normal  shoulder  we  can 
easilv  feel  tlie  acromion  at  the  outer  extremitv  of  the  spine 
of  the  scapula  and  its  comiei'tion  with  the  clavicle  ;  the 
coracoid  process  ;  and  the  head  of  the  humerus  beneath 
the  deltoid  muscle.  The  head  of  the  humerus  is  so  plaiidy 
felt  that,  by  rotating  the  arm,  even  the  tuberosities  and 
the  gro(^ve  betwecMi  them  can  b(»  mad(»  out.  Through  the 
axilla  the  head  of  the  humerus  and  the  edge  of  the  glenoid 
fossa  are  felt.  As  we  all  know,  contact  in  this  verv  mov- 
able  joint  is  not  maintaineil  by  the  capsule  and  ligaments, 
but  by  the  mnseles  and  atmospheric  pressure.  In  paraly- 
sis of  the  deltoid  muscle  the  head  of  the  humerus  is  alwavs 
somewhat  <lepressed  ;  and  there  are  cases  of  idiopathic 
palsy  in  children  in  which  the  soil  parts  are  so  thin  that 
the  downward  dis[)lacement  of  the  head  of  the  humerus  is 
visible. 

(a)  Forward  dislocation  of  the  humerus  (preglen- 
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PLATE  27. 

Subcoracoid  Dislocation  of  the  Humerus.— Tlie  patient,  a  man 
of  sixty-four,  was  injured  alK>ut  three  weeks  1>efore  the  skiagraph  was 
taken.  In  the  interim  the  swelling  suicided,  so  that  the  relations  at 
the  shoulder-joint  are  easily  recognized.  The  prominence  of  the  acro- 
mion is  almost  angular.  The  arm  is  abducted  and  the  outer  l>oundary 
fonns  an  obtuse  angle  with  the  vertex  directed  inwanl.  The  long 
axis  of  the  humerus  is  directed  towanl  the  coracoid  process  instead  of 
towanl  the  acnimion,  and  underneath  the  coracoid  process  is  an  ill- 
defineil  pnmiinonce;  the  ann  appears  to  l)e  lengthened.  Tlie  diagnosis 
of  subcoracoid  dislocation  is  unmistakable. 


oidal,  also  called  siilK»onic(>i(l,  or  subclavicular,  do[)ending 
on  whether  the  head  of  the  Ixme  is  foiind  under  the  cora- 
(jomI  pHK-iCSS  or  un<ler  the  clavicle).  This  is  tiie  most  fre- 
quent dislcKiation  at  the  shouhler-joint.  It  can  l)e  ]>ro- 
duc<'<l  artificially  without  difficulty  by  placing  tiic  cadaver 
in  the  <lorsal  |)osition,  alHlu<*ting  and  elevating  the  arm  to 
its  full  extent,  and  gnwlually  forcing  it  backwaitl.  During 
this  ])roc(Hlun»  tiie  anterior  portion  of  tiie  ca|)sul(»  (the 
thinnest  portion)  is  gn.»jitly  stretclunJ  by  th<'  head  of  the 
humerus,  and  a  tear  is  pnKluced.  The  iicad  esciipes 
thnuigh  the  rent  in  front  and  below  the  coniccnd  pnx'ess 
— the  dishM*jition  is  complete.  As  soon  as  tiie  arm  is 
replacvd  in  a  more  normal  |>osition,  all  the  obJe<'tive  symp- 
toms of  this  luxation,  except  the  ecchymosis,  make  their 
ap|K*arance. 

In  the  living  sul)ject  sulx'onicoid  dislocation  is  prcKluced 
soUK'times  (Jiirrffi/  by  a  blow  on  the  humerus  from  behind, 
or  irom  the  sidr;  or,  more  frecjuently,  'nuVirerfhf  by  a  fall  on 
tlir  sidr  while  the  arm  is  elrvated  and  alKhu'tcd,  or  bv  a 
fall  on  the  outstrrtched  hand,  or  on  thr  elbow,  especially 
when  the  arm  is  <lirreted  backward.  The  accidmt  has 
also  In'en  observed  after  violrnt  movements  of  the  arm, 
as  in  throwing.  When  the  dislcH'ation  is  produ<'ed  by  iudi- 
rret  violciH'c, — that  is,  bv  excessive  alMluetion, — the  meeh- 
anism  is  as  fijllows  :  the  humerus  comes  in  contact  laterallv 
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with  the  scapula ;  the  r^on  corresponding  to  the  tuber- 
osities and  the  surgical  neck  (if  the  force  continues  to  act) 
are  pressed  against  the  upper  border  of  the  glenoid  fossa  and 
the  acromion.  These 
constitute  a  fulcrum, 
and  the  short  arm 
of  the  lever — i.  6.,  the 
head  of  the  humerus — 
is  pried  out  of  its  nor- 
mal position,  tearing 
the  capsule.  A  dislo- 
cation produced  in  this 
way  generally  presents 
the  character  of  a 
downward  or  infra- 
glenoid  dislocation, 
which  by  a  secondary 
displacement  of  the 
humerus  under  the  ac- 
tion of  the  muscles  is 
converted  into  a  suh- 
coracoid  dislcHration. 
As  regards  the  ana- 
tomic relations  in  a 
subcoracoid  dislowi- 
tion,  the  head  of  the 
humerus  is  foim<l  in 
close  contact  with  the 
edge   of    the    glenoid 

cavity,  between  it  and  the  thorax  (see  Fig.  47),  and  may 
exert  pressnn*  on  the  large  vessels  and  nerves. 

The  symptoms  of  a  typical  sul>comcoid  luxation  are 
very  clmracteri.stic  (sec  Plate  27).  They  are  due  to  the 
fact  that  the  head  of  the  humerus  is  absent  from  its  nor- 
mal position  and  occupies  an  abnormal  position.  The 
examination  is  always  begun  by  insiK'ction,  as  this  alone 
often  suffices  for  the  diagnosis,  palpation  being  desirable 


Fig.  47. — Horizontal  section  throngh 
the  shoulder  reiipon  and  adjacent  lialf  of 
the  thorax  in  a  subcoracoid  dislocation 
of  the  shoulder  on  the  right  side.  The 
abnormal  position  of  the  head  of  the 
humerus  and  of  the  shoulder  is  indicated 
V>y  solid  lines,  the  normal  position  of 
these  parts  by  dotted  lines.  The  cross- 
section  of  the  vessels  and  nerves  is  also 
shown.  The  tuberosities  and  the  groove 
between  them  can  be  recognized  on  the 
head  of  the  humerus.     ( After  Anger. ) 
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PLATE  28. 

Subcoracoid  Dislocation  of  tlie  Humerus ;  Anatomic  Speci- 
men.— Fig.  1. — From  the  skeleton,  showing  the  abnormal  position  of 
the  head  of  the  hamenis.  What  is  seen  more  ])articularly  is  tliat  the 
head  oecnpies  a  lower  ponitlou  than  normal,  cxx)laining  the  'Meugthen- 
ing"  of  the  disUxsitiKl  arm. 

Fig.  2. — Muscle  preiiaration.  Tlie  characteristic  position  is  also  reoog- 
nizeil,  the  angular  prominence  of  the  acromion  and  the  deltoid  muscle 
are  particularly  well  shown;  the  latter  is  tightly  dniwn  downward 
and  meets  the  humenis  at  an  acut^  angle.  Tlie  chaiTicteristic  outline 
of  the  disloi'ation  is  seen  to  he  produced  by  the  outer  bonier  of  the  dis- 
located humenis  (lower  half)  and  the  edgeof  the  deltoid  muscle.  The 
illustration  shows,  in  addition  to  the  deltoid  muscle,  the  p(.>ctoralis 
major,  the  biceps,  alongside  of  the  latter  a  section  of  the  bnichialLs 
autious,  and  a  iiortion  of  the  triceps. 


only  as  a  confirmatory  proccnlure.  It  is  best  to  liave  the 
patient  sitting  on  a  chair  with  the  back  unsupported.  Tlie 
clotliing  slionid  be  removcHl  down  to  the  waist  so  as  to 
enabh*  tlie  surgeon,  who  sits  opposite,  to  insjHM^t  and  com- 
pare both  sides.  This  is  best  done  by  placing  the  sound 
arm  in  a|)proximately  the  same  |)osition  as  that  of  the 
injured  arm. 

The  rotuiidiff/  of  (he  shouhler  has  (lisffjipearrd  and  (he 
acromion  formt*  an  anf/uhir  proinincnov.  Tlu;  nonnal 
n)tunditv  of  the  shoulder  is  formcHl  bv  i\\o  head  of  the 
humerus  and  the  deltoid  muscle.  \(  the  latter  is  very 
atro|)hi<',  the  acromion  pr(^jects;  and  if  the  head  of  the 
humerus  is  in  an  al>norma1  |K)sitiou,  the  acromion  forms  an 
angular  promiiK'Uce,  even  when  the  deltoid  is  well  devel- 
oped, au<l  in  spite  of  the  presence  of  consich'rable  extniva- 
sation.  That  the  ])rominence  is  due  to  the  acromion  is 
readily  determined  by  following  the  coui*se  of  the  s[)ine  of 
the  scapula,  which  ends  in  the  acromion. 

In  the  regiou  of  the  coracoid  pr<K*ess  and  beneath  it 
there  is  an  abnormal  promincncij  which  is  both  visil)le  and 
|)alpable,  the  lattrr  es|)e('ially  wIkmi  the  humerus  is  rotated 
slightly  backward  and  forward.      This  manceuver  proves 


FBACrVk^  OF  THE  UPPER  EXTREMITY. 

tliat  the  promiDoncG  belongs  to  the  humerii.'>,  and  by  its 
spliericul  form  it  is  recognized  as  the  head  of  tliat  bnnc. 

Tlic  arm  i^  in  abduction^  and  immediately  returns 
to  tliat  ixisitioij  when  tlie  reducing  force  is  removed  ;  /.  c, 
by  the  exertion  of  a  moderate  force  it  can  be  addiicted 
until  it  comes  in  o<jntact  with  the  thorax,  bnt  as  soon 
as  the  pressure  is  removed,  it  immediat«ly  returns  to  an 
at)diict4^d  ]X)sition.  This 
{Ktsition  is  due  to  the  teu- 
eion  of  certain  ligaments 
— the  coraco-humeral 
ligaments  and  tlie  liga- 
inenls  attached  to  t)m 
tuberosities. 

Tlie  long  axis  of  tlie 
Lumerus  ia  directed  to- 
ward the  coraiwd  i)r(KVS9 
or  toward  a  point  below 
Uie  clavicle,  instead  of 
toward  the  acromion,  as 
under  normal  conditions. 
This  ia  readily  deter- 
tnined  by  comparinf^  the 
injured  with  the  eonnd 
side. 

The  outer  border  of  the 
upper  arm  appears  bent 
and  forms  an  angle  with 
{the  vertex  diroctcd  in- 
ward, wliercas  the  sound  arm  presents  an  almost  rectilinear 

>rder.  This  abnormality  is  caused  by  tlie  ami  being  in 
'abduction,  producing  the  lower  half  of  the  line,  and  by 
tiie  stretching  of  the  fibers  of  the  deltoid  between  the 
.acromion  and  the  humerus,  representing  the  upper  seg- 
:tnent  (or  upper  side  of  the  angle)  of  this  broken  line. 

The  humrriis  uppium  to  be  laig(het>eii  and  the  distance 
1  the  acromion  and  a  poiut  oa  the  eVouw^wo'^  ^ 


Fi^.  -11^, — Shnwia|;ayoang  iiiaii 
with  »  Hti1ii!oracoiil  difil<Mialion  iiT 
Llie  huintniH  on  tlie  r\ghl  Hide. 
The  ]on)c  nxin  of  tlie  hnmenis  is 
indicated   ini   bolli  sides  hy  rolid 
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PLATE  29. 

Subcoracoid  Dislocation  of  tlie  Humerus;  Anatomic  Prep- 
aration.— This  illustration  represents  a  later  stage  in  the  <li8aection 
of  the  specimen  shown  in  the  preceding  plate.  The  deltoid  muscle  has 
been  separated  from  the  clavicle  and  reflected  outwanl  so  that  the  dis- 
tended acromial  jwrtion  of  the  muscle  is  seen  fn)m  within.  The  pt.'c^ 
toralis  major  has  also  been  seitarated  at  its  upper  bonier  and  liangs 
down,  supported  by  its  costo-sternal  origin  and  its  insertion  in  the 
humerus.  The  pectoralis  minor  has  been  divided  at  the  coracoid  pro- 
cess and  lies  against  the  inner  surface  of  the  greater  pectoral.  The 
ooraooid  process  is  reaclily  recognized  by  the  two  short  muscular  inser- 
tions, that  of  the  pectoralis  minor  on  the  inner  side  and  tliat  of  the 
ooraco-brachialis,  with  the  short  head  of  the  biceps,  on  the  outer  side. 
The  coraco-acromial  ligament  runs  from  the  coracoid  process  outward 
to  the  acromion.  Underneath  the  coracoid  process  is  sc^en  the  head  of 
the  humerus,  and  a  little  nearer  the  median  line  we  see  the  cartilagi- 
nous articulating  surface  through  a  rent  in  the  capsule.  The  muscles 
inserted  on  the  tulx'rosities  are  also  discernible  on  the  median  side, 
as  is  also  the  suliseapuhir  muscle  inserted  on  tlie  les.ser  tuberosity. 
Between  the  two  tul)eroHities  the  long  ti'iidon  of  the  bit^ei^s  comes  into 
view  as  it  crosses  downward  in  the  direction  of  the  iK'lly  of  the  biceps 
muscle,  which  has  been  completely  dissected  out  (Ik*1<»w  the  insertion 
of  the  pec^t4)ralis  major).  Between  the  wall  of  the  tlionix,  of  which 
the  sei^md,  third,  and  fourth  ril»s  are  visible,  and  the  liunierus  lies  the 
bniebial  plexus,  which  obviously  is  exjK)s<Hl  to  injury  l»y  the  head  of 
the  humerus  in  this  dislocation.  Between  the  humerus  and  the  edge 
of  the  deltoid  muscle  is  an  empty  space  from  which  the  iulii)ose  and 
wmnective  tissue  have  been  remove<l.  This  sikicc,  under  normal  condi- 
tions, is  of  wmrse  filled  by  the  humerus.  The  ciivuniflcx  nerx'C, 
which  supplies  the  deltoid  mascle,  is  seen  crossing  this  si)ace  in  an 
oblique  diit^etion  from  the  plexus. 


tlie  extoriml  coikIvIc  of  tlu'  luiiiuTUs,  i.s  actually  IcMigth- 
ciu'd  ill  maiiv  (".ises — certainlv  ik'Vct  sliortoiu'il.  Tiiiswiii 
also  1)0  seen  when  the  patient  is  inspected  from  hehiiul. 
The  explanation  of  this  lenjj^thenin^  is  readily  seen  wiieii 
the  dislocation  is  pHKluceil  in  the  skeleton  ;  the  iiead  of 
the  Imnierns  beinjj:  actually  found  at  a  somewhat  lower 
jxiint  than  it^  normal  iK)sition  in  the  articular  cavity. 


A^t 
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Finally,  the  head  of  the  humerus  can  be  palpated  more 
or  less  distinctly  in  its  abnormal  position  through  the 


Figs.  4^52. — XllastratiDg  the  differential  diagnosis  of  sabooraooid 
dislocation  of  the  humerus.     In  the  figures  a  stands  for  acromion. 


Pig.  49. — Upward  dislocation  of 
the  acromial  end  of  the  clavicle. 


Fig.  50. — I^ypical  sabooraooid  dift- 
location  of  the  humerus. 


Fig.  51. — Fracture  of  the  neck 
of  the  scapula.  May  be  combined 
with  sinking  of  the  shoulder  if 
the  deltoid  is  paralyzed. 


a  -^ 


Fig.  52. — Fracture  of  the  neck 
of  the  humerus  with  the  arm  in 
abduction. 


axilla.      Passive   movement   is   exceedingly  painful  and 

limited ;  active  movements  are  even  more  restricted, 
10 
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Amung  the  accessory  injuries  are  sejmration  of  a  pi 
of  bone  at  the  greater  tuherosity;  rarely  injnrieB 
the  vessels;  luor?  frequently  injuries  to  tlic  nerves.  T 
nerves  in  this  dislocation  are  always  exi>oswl  to  great  ten- 
sion; sometimes  they  suffer  from  contusion  by  pressure  of 
tlie  head  of  the  humerus  or  by  iM-ing  caught  Iwtween  it 
and  the  thorax  (see  Plate  29).  The  circumflex  nerve, 
especially,  is  ofiten  injured  ;  hence  it  la  well  to  test  the  del- 
toid muscle,  which  it  supplies,  immediately  alter  reduc- 
tion, in  order  to  avoid  error  in  prognosis. 

From  what  has  been  said  it  follows  that  the  diagnosis 
of  tliis  luxation  is  not,  as  a  rule,  difiicult;  in  the  worst 
cases  all  doubts  may  be  dissipated  by  an  examination 
under  anesthesia.  Nevertheless  it  will  be  well  to  refer 
to  the  diflerential  diagnosis.  The  conditions  that  are  to 
be  considered  are : 

Conimion  of  the  hAomHct'  mid  dintorUoti  of  the  shoulder- 
joint;  in  tliese  injuries  there  is  no  displaeement. 

Supi-a-ai-vomiaf  dislocation  of  the  dnvicfe;  in  thisinjuty 
the  angular  prominence  is  produced  by  the  acntniial  end 
of  the  clavicle  and  not  by  the  acromion  itself.  The  arm 
is  abducted,  and  the  normal  rotundity  of  the  shoulder  is 
preserved. 

Fracture  of  the  neck  of  t/ie  scapula  (see  Fig,  51).  The 
acromion  is  prominent,  the  shoulder  is  depressed  and  dis- 
placed soniewliat ibrward  and  inward;  but  the  dislocation 
can  be  made  to  disappear  by  simply  elevating  the  arm> 
crepitus  l)eing  at  the  same  time  elicited. 

Parali/sis  of  the  deltoid  wtitsc/e.  This  is  followed  by 
depression  of  the  shoulder,  but  the  deformity  can  at  once 
be  made  to  disappear  by  supporting  the  arm.  The  arm 
is  not  in  alMiuction. 

Fractitre  of  the  aavmion,  with  great  displacement 
fragments;  the  anatomic  relation  between  the  acroi 
and  the  head  of  the  humerus  is  unaltered. 

lecture  of  tJie.  surgical  wwi  of  the  humerva  (see 
52) ;   the  rotuudi^  of  the  shoulder   is   preserved   e^ 


Tl^' 
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when  tlie  lower  fragme'iit  in  diuiilactd  inward,  and  the  ana 
rastH  in  abdnclioii,  AWiictlon  docs  not  tend  to  return 
aiVer  redui-tion,  and  the  ana  is  a&vav  leugtliencd  ;  on  the 
contrHiy,  slinrtoning  is  present  in  almost  eveiy  case. 

Treatment.^The  dislocation  must  be  reduced  a«  enrly 
as  possible.  It'  the  snr^eon  imssesses  some  degree  of  skill, 
reduction  can  be  effected  without  ancj^thesia,  aud  the  head 
may  sometimes  be  pushed  back  into  place  under  tlie  pre- 
tence of  making  an  accurate  examinatiuii.  In  other  catscs, 
however,  this  cauntit  ijc  done,  and  aneKtheKia  must  l>e  at 
once  resorted  to.  Among  the  many  metho<l8  of  reduetion 
which  have  been  devised  aud  carried  out,  wc  shall  recom- 
mend the  following : 

1.  ModerniA'  AbdwHon  irilk  Extcivtion. — The  [)atient  is 
placed  on  his  Imck.  An  assistsmt  abducts  the  arm  slightly 
and  applies  extension,  while  cou  uteres  tens!  on  is  ui:iiii- 
tained  by  a  broad  strip  of  cloth  jmssed  around  the  thorax. 
At  the  sume  time  tlie  sut^oii  applies  direct  prcs-sure  to 
the  outside  of  the  bead  of  the  bune  iu  the  direction  of  the 
articular  cavity. 

The  well-known  method  nf  (Jooper  consists  in  making 
traction  on  the  arm  iu  the  long  axis  of  the  body  with  the 
foot  in  the  axilla,  thus  exerting  direct  pressure  on  tiic 
head  of  the  bone.     The  sui^on  sliould  remove  his  shoe. 

Exbnmon.  hi/  hi/itrj-aMmlion ;  The  assistant  sita  behind 
the  patient,  who  lies  on  the  groun<l.  The  surgeon  exerts 
direct  pressure  against  the  lieiw!  of  tlie  bone  through  the  ax- 
illa while  the  arm  is  Ix-ing  abducte*!.  In  this  metho<l  several 
Besistants  may  \k  employed,  llie  patient  lying  on  a  table. 

2.  Kochei-'g  Meihml. — This  consists  in  several  distinct 
Steps  or  positions  which  must  be  accurately  earned  out 
(see  Plate  30).     They  are  : 

L  Adiiudion  of  the  arm,  until  it  touches  the  trunk. 
II,   OtUvtartl  relation,  until  the  flexed  forearm  approxi- 
mately ooctipies  the  frontal  plane ;  great  care  is  rwiuired 
to  avoid  producing  a  fracture.    During  this  phase  the  head 
of  the  humerus  is  displaced  oiitwani,  away  from  the  cora- 
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PLATE  30. 

Method  of  Reducing:  Subcoracoid  Dislocation  of  the  Hum- 
erus.— In  this  plate  Kocher's  method  is  represented  anatomically  in 
its  various  phases.  The  specimen  shown  on  Plate  29  was  used  for  the 
purpose,  each  step  being  at  once  photographed,  after  which  the  illus- 
trations here  reproduced  were  copied  from  nature. 

Fig.  1. — Adduction  of  the  arm  until  the  region  of  the  elbow  comes 
in  contact  with  the  trunk,  which  is  in  a  straight  position  (step  I).  No 
material  change  in  the  position  of  the  head  of  the  humerus  is  produced 
by  this  step. 

Fig.  2. — Outward  rotation  of  the  adducted  arm  by  means  of  the 
forearm  flexed  at  right  angles  (step  II),  until  the  forearm  approxi- 
mately occupies  the  frontal  plane  of  the  body.  The  opening  in  the 
capsule  is  plainly  visible  ;  the  liead  has  moved  nearer  the  acromion 
and  further  away  from  the  brachial  plexus. 

Fig.  3.— Elevation  of  the  arm  held  in  adduction  and  outward  rota- 
tion (step  III);  in  other  words,  the  arm  is  raised  and  directed  forward. 
This  partially  reduces  tlie  dislo(.*ation. 

Fig.  4. — Inwanl  rotation  completing  the  act  of  reduction  (step  IV). 


coid  process  an<l  toward  the  acromion.  This  is  recognized 
in  figure  2  of  Vlate  30,  by  the  increaseil  distance  of  the 
head  of  the  humerus  from  the  brachial  plexus. 

III.  The  arm  is  held  in  adduction  and  outward  rotation 
and  punhM  upward  and  sfif/hHi/ forward.  The  head  of  the 
lumierus  now  l)egins  to  sli])  through  the  opening  in  the 
capsule  and  moves  toward  its  normal  j)osition  in  the 
glenoid  fossa. 

IV.  Inward  rotation :  This  completes  the  reduction. 
The  movement  must  l)e  jHTformed  gently  and  without  jar, 
so  that  often  the  bone  is  n()t  felt  slij)pi ng  l)ack  into  jM)sition, 
and  t\w  fact  that  reduction  has  been  successful  is  only  de- 
termined afterward  bv  examination. 

Bv  tliis  method  more  than  bv  anv  otiier  th<'  dislocation 
can  often  be  reduc(^l  without  anesthesia  and  witli  a  mini- 
mum amount  of  injury  to  the  parts.  By  achhicting  the 
arm  the  upper  wall  of  the  capsuK^  is  stretched  and  the 
head  firmly  held  at  the  edge  of  the  glenoid  fossa,  so  that, 
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when  the  arm  is  rotated,  the  edge  of  the  cavity  acts  as  a 
fulcrum  and  the  bone  does  not  rotate  about  its  own  axis. 
The  subsequent  elevation  has  for  its  object  to  relax  the 
coraoo-humeral  ligament 

Reduction  is  recognized  by  more  or  less  distinctly  feel- 
ing the  head  slip  into  place,  and  especially  by  observing 
that  the  normal  mobility  and  outline  have  been  restored. 

[The  results  of  reduction  of  recent  dislocation  of  the 
shoulder  by  Kocher's  method  of  manipulation  when  pro|)- 
erly  performed  are  marvelous.  The  manipulation,  how- 
ever, is  frequently  misunderstood  and  often  misquoted  in 
text-lK)oks.  The  most  frequent  mistake  is  to  hold  the  arm 
in  abduction  during  the  external  rotation  rather  than  ad- 
duction. This  impn)]KT  position  is  illustrated  in  Treves' 
recent  "System  of  Surgery.''  It  is  incorrectly  translated 
in  the  American  edition  of  Tillmann's  "Surgerj\"  Kocher's 
publication  appeared  in  1H7().  ^  The  outward  rotation, 
however,  seems  to  be  the  m()st  im|K)rtant  j)art  of  the  man- 
ipulation. Reduction  seems  to  have  been  accomplished 
in  many  cases  w  ith  tlie  arm  held  away  from  the  body  (ab- 
duction) instead  <)f  against  the  chest  (adduction).  Theo- 
retically, ad(hicti()n  is  the  pn)per  jK)siti()n,  and  pmctically, 
in  my  own  experience,  the  better  ])osition.  In  a  recent 
case  I  failed  to  reduce  the  dislocation  with  outward  rotation 
and  abduction,  but  at  the  se(M)nd  trial  succeeded  without 
any  force  with  outward  n)tation  and  adduction.  Gr(»at 
force  is  not  necessary  in  this  mani])ulation. — Ed.] 

In  the  (tftci'-tiratment  the  arm  must  l>e  fixtnl  to  the  Ixxly 
with  the  hand  of  the  injured  side  on  the  sound  shoulder, 
handkereliiefs,  roll(»r  bandages,  or  adiiesive  strips  being 
used.  After  a  week,  passive  movements  should  be  begun, 
and  a  little  later  su])j>lemented  by  active  movements.  The 
entire  duration  of  the  tn^atment,  from  the  time  of  the  in- 
jury until  the  ])atient  is  al)le  to  return  to  his  duties,  com- 
prises about  four  to  five  we(*ks. 

*  Berliner  klin.  Wochenschr.,  If^TO,  No.  U,  and  Volkmann's  Sanmi- 
long  klin.  Vortnige,  No.  83,  p.  Gil. 
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PLATE  31. 

Old  Subcoracoid  Dislocations  with  the  Formation  of  a 
New  Articular  Surface  on  the  Scapula,  and  Wearing:  Away 
of  the  Humerus.     (Compare  Fig.  44,  p.  134). 

Fig.  1. — Anterior  view  of  the  two  liones  in  dislocation.  The  head 
of  the  humerus  conceals  the  region  of  the  glenoid  fossa,  as  it  lies  in 
apposition  with  the  anterior  sorfaoe  of  the  neck  of  the  scapula  ))elow 
the  coracoid  process.  We  see  the  free  anterior  surface  of  the  head  of 
the  humeriLs  covered  with  cartilage,  and  the  edge  of  the  callus-fonna- 
tion  on  the  neck  of  the  scapula  which  8urn)unds  the  new  articular  sur- 
face. The  humerus  is  slightly  ahducted.  Tlie  amount  of  movement 
afforded  by  this  abnormal  joint  is  extremely  linnte<l,  the  reason  of 
which  is  readily  understcMxl  after  a  careful  inspection  of  the  bones 
where  they  come  in  contact  with  one  another. 

Fig.  2. — Anterior  view  of  the  scapula  as  in  figure  1.  The  humenis 
has  been  rotated  thniugh  atK)ut  1H()  degn»es,  bringing  into  view  it«  pos- 
terior sui*fa<*,  whi<^h  is  turned  towanl  the  scapula.  On  the  sca))ula 
we  see  the  glenoid  fossa  from  the  side,  hence  it  aj)i)eai's  grejitly  short- 
ened. It«  anterior  Inmler  is  much  diminished  by  the  weiU'ing  away  of 
the  lK)ne,  and  is  joine<l  at  this  innut  by  the  new  articular  surfjice,  sur- 
rounded by  a  somewhat  irregular  wall  of  Inme.  The  humerus  also  shows 
a  depression,  due  to  attrition  with  the  edge  of  the  gh'uoid  fossa  ;  and,  at 
the  anat^miic  nwk,  an  ovei'gn)wth  of  l)one  like  that  which  is  charac- 
teristic of  arthritis  deformans.  Unfortunately,  the  e])uniations  that  are 
f(mnd  at  the  jioints  of  eontn<;t  of  the  two  bones  where  they  have  been 
rubbed  t^>gether  could  not  well  be  representeil.  (Author's  prej>a- 
ration. ) 


If  it  should  l>c  found  iin|>ossil)l(»  to  viTvct  reduction,  an- 
oth(»r  attempt  should  be  made  under  full  anesthesia,  after 
enlarging  the  capsular  opening  hy  free  movement  of  the 
arm.  If  even  under  anesthesia  the  attempt  does  not 
prove  successful,  and  the  dislocations  cannot  he  reduced 
even  with  assistance,  surgical  interfiTcnce  nuist  be 
resorted  to  in  order  to  r<'st4)re  the  normal  rehitions  of 
the  parts  as  early  as  possible.  The  operation  is  readily 
performed  through  an  incision  from  tlie  coracoid  pnx^ess 
downward. 

[The  usual  mistake  made  in  the  attempt  at  re<luction  of 
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a  dislocation  is  t<x)  great  force  and  the  repetition  of  manip- 
ulationH.  In  the  nmjority  of  instoncea  reduction  should 
not  be  attempted  witliout  anestlieeia.  Thia  attempt  should 
be  made  in  only  those  few  diwIocalioUM  whioh  es))erience 
haa  taught  us  can  be  reduced  by  aitnpli!  manipulution  with- 
out great  force,  aa  in  KocheKs  method  Ibr  shoulder  dla- 
lucation.  When  the  proj>er 
methtxls  have  been  carefully 
tried  williout  reduction  un<ler 
uueatliesia,  the  pntbfihilities  are 
tluit  tliere  ie  some  obstacle ; 
and  in  such  an  event  tiirlhcr 
and  more  forcible  attempts  at 
reduction  only  inci-easc  the  dan- 
ger of  injury.  The  surgeon 
should  immediately  expose  the 
dislocation  by  an  open  inciKiim, 
when  in  the  majonty  of  in- 
stanced the  obstacle  can  be  re- 
moved and  tlie  bone  easily  re- 
placed.— En.] 

If  retluction  ia  nc^lectwl, 
Uiere  usually  resulta  a  very 
serious  condition  known  as  an 
"  iM  haiaHon."  It  is  rare  that 
a  new  joint  with  any  degree  of 
mobility  is  formed  ;  as  a  rule, 
the  shoulder-joint  continues  to 
cause  the  patient  pain,  and 
muvemeutis  reducetl  to  a  mini- 
mum.     But  even  in  these  cases 

a  aui^iad  ojM?raliou  cffLfltiug  re<luction  after  removal  of  ob- 
■  ructions  or  resection  of  the  hea<l  (jf  the  humerus  may  be 
[flowed  by  eonsideraiile  impnivement,  [As  discussed  on 
B  147,  resection  of  the  head  of  the  humerus  ns  a  rule 

F^ves  a  much    more  ser\-Ict'ablL'  arm   than  reduction  of  au 

told  dislocalititi.^ — Ei).] 


Fig.  53,— Simple  dressing, 
b;  niFans  of  a  ffmze  bandufce 
stuffnl  with  cotton,  that  may 
be  used  after  mliiction  of  ii 
dial ocul ion  of  tlie  humerus. 
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In  rare  cattes  hahUuid  bixaiion  results;  the  only  success- 
ful metlKHl  of  treating  Jt  is  a  surgical  opi'ration  consisting 
in  resecting  [wrtions  of  tiic  cajwule  for  tLe  purpose  of 
sliortcning  it. 

Modifications  and  Complications  of  Preglenoid  Dis- 
location.— If  the  lieail  of  the  humerus  esfajMW  fitmi  the 
gk'iioit)  fossa  in  a  direct  line  for»'iu^l,  it  sometimes  lies  so 
elose  to  the  fftssa,  between  the  scupula  and  the  subscapular 
muscle,  that  the  articular  surface  uf  the  head  still  remains 
in  relation  with  the  edge  of  the  glenoid  fossa.  In  tliese 
cases,  which  are  produced  chiefly  by  direct  violence,  a 
groove  is  formed  in  both  hones  by  attrition  witliin  a  few 
weeks.  In  old  cases  of  this  kind  the  wearing  away  may 
be  very  considerable,  forming  a  deep  groove  on  the  head 
of  the  humerus  and  completely  weiiring  away  the  an- 
terior half  of  tlie  glenoid  fossa.  At  tlie  same  time  the 
usual  periosteal  proliferatiou  takes  place,  forming  a  kind 
of  new  joint  for  the  head  in  its  abnormal  jHtsitioii  (see 
Plate  .11).  Ri-dtn-tion  in  such  cases  is,  as  a  rule,  ex- 
tremely iiilHrul),  :jiliI  iiften  impossible  without  arthrotomy. 

Siipnir'}nrri,i\l  •lisfiiriitiimti  are  extremely  rare,  and  always 
combineil  willi  fnntnre  of  the  coraeoid  process. 

IHdocaium  with  aimuiUmetnu  fradure  of  the  nwit  of  tiie 
humenia:  This  ciinslJtutes  a  very  grave  injury.  If  the 
attempts  at  reduction  by  alxhiction  and  exti'iinon,  supple- 
mented by  direct  manipulations,  fail  even  under  full  anes- 
thesia, artlinttomy  is  indicatt^i  for  the  purpose  of  forcing 
the  bones  into  place,  or,  if  necessary,  removing  the  frag- 
ment, especially  if  it  is  small  and  principally  iutra-artio 
nlar.  The  treatment  formerly  recommended  was  to  aim 
at  producing  a  false  joint  sit  the  seat  of  fracture  with- 
out attempting  to  w)rre<*  the  position  of  the  head  of  the, 
bone.  [Without  much  doubt,  in  this  injury  the  seat  of i 
fracture  should  lie  explored  by  an  open  incision,  and  if 
the  fragment  cannot  be  properly  fixed  with  a  fair  hopaj 
of  its  union  with  gi»od  function  of  tlie  joint,  the  head  of' 
tile  boue  sliould  be  removed. — Ed.] 
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(b)  Downward  or  subgleaoid  dislocatioa  of  the 
humerus  (lu^'itlo  iuj'rtu/h'iiouMh  or  nrtltarin).  lu  this 
[rare. — Eo-Jdisliteation  the  head  isofleu  found  iit  the  lower 
Dorder  of  the  glenoid  iussa,  and  is  aeeordintrly  felt  llirongh 
the  axilla.  The  appearance  of  the  patient  in  inont  ehai-- 
iicti-ristie  when  lie  i^tAods  with  his  liands  exteiidKl  from 
the  body,  as  in  this  position  tlie  line  of  the  siionlder  re- 
fieuilile^  a  Imyonet  in  shajK;.  In  tliis  variety  alw>  tliere 
are:  promiiienoe  of 
tlie  acromion  ;  ali- 
Bence    of   Ihe   himi 


the     g^lenoid 


fron 

foflsa ;     and 

tiooal  disturhiinees. 
[  Sometimes  the  arm 
•  is  elevateti  (fiixatin 
'  trecia),  or  in  huri- 
,  sontal  extension. 
^Heduction  is  efieet- 
i  by  extension  and 
[direct    preBsure 

►  *V  1.     I  'll"  Fig.  54.— HoiiwmtBlswIionHirouRh  the 

rthroiigh  the  axdla,      dmolder-iolnt  ami  ailjawnt  hair   ut    the 
1  with      the      thnnih      (|,or«x  in  ix-troKleiioirt  dislnmti^n.    (Com- 
"  pressed  a^innt  liie     pore  Fig.  -17,  p.  Hi,  alicr  An^n-r.) 
aerondoit. 

(c)  Backward  or  subacromial  dislocation  of  the 
humerus  {/hj-'iHo  Mr<jijl<-ii<)iilirrn<.Hiiliiiii-iniiliiliK,  iiifriMjiiii' 
aUi).  This  form  is  nirely  met  with  and  is  mostly  pro- 
'  duced  l>y  ilirri'i  violence.  The  head  is  rt'a<lily  seen  and 
felt  in  itn  ahmirmid  {msition.  The  comwiid  process  forms 
a  dislinri  pmniinenee.  Rednt-tion  is  elfeclcd  liy  extension. 
'   with  the  arm  in  aUluetiori,  ami  In-  direct  pressnrc. 
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PLATE  32. 

Fracture  of  the  Surgical  Neck  of  the  Humerus,  with 
Marked  Displacement  of  the  Fras:ments  and  Abduction  of 
the  Arm. 

Fig.  1.— The  specimen  representB  the  anatomic  conditions  most 
faithfully.  We  see  the  head  of  the  humerus  with  its  tuberosities  in 
the  normal  position.  The  end  of  the  lower  fragment  is  displaced  in- 
ward as  in  a  suhcoracoid  lui^ation.  The  possibility  of  injury  to  the 
plexus  and  the  laige  vessels,  and  the  strain  and  displacement  of  the 
tendon  of  the  biceps,  are  seen  at  a  glance.  Above  and  medial  to  the 
head  of  the  humems  is  the  coraooid  process,  where  the  short  head  of 
the  biceps  has  its  origin;  the  pectoralis  minor  has  been  removed. 
Above  the  coraooid  process  we  see  the  clavicle,  the  outer  extremity  of 
which  articulates  with  the  acromion.  Parts  of  the  deltoid  and  pecto- 
ralis major  nmscles  have  been  removed ;  the  latter  has  been  pushed  out 
of  the  way  so  that  the  second,  third,  and  fourth  ribs  are  exposed. 

Fig.  2. — Upper  extremity  of  the  humerus,  from  the  right  side, 
showing  a  united  fracture.  Anterior  view.  The  fracture  included 
not  only  the  surgical  neck,  but  also  the  region  of  the  tuberosities  and 
the  anatomic  neck.  There  is  great  inward  and  upward  displacement 
of  the  lower  fragment;  the  arm  is  in  abduction.  The  two  fragments 
are  united  by  an' abundant  mass  of  not  very  condensed  callus.  The 
fracture  was  evidently  producwl  by  great  violence;  it  presents  the 
appearance  of  a  compression-fracture.     ( Author's  collection. ) 


4.  HUMERUS 

(A)  Fractmes  of  the  Upper  End  of  the  Humerus 

The  upper  extremity  of  the  humerus  presents  tlie  fol- 
lowing ])arts  :  the  anatomic  neck  ;  the  region  of  the  tuber- 
osities; and,  below  the  latter,  the  surj^ieal  ntni^k.  Fnieture 
may  take  place  in  any  one  of  these  regions ;  as  a  rule,  the 
line  of  fnieture  is  not  eonfinwl  to  one,  but  extends  more 
or  less  into  neit!:hl)orinfi!;  ])art,s. 

Fracture  of  the  upper  end  of  the  humerus  may  be  due 
to  direct  or  to  indirect  violence.  Indirect  vioU'uce  may 
pnnhicc  it  I )y  compressing  the  bone  in  its  long  axis  against 
the  glenoid  fossa  or  the  arch  of  the  acromion,  as  in  a  fall 
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on  the  ellxjw.     Direct  violence  may  consist  in  a  blow  or  a 
fell  on  the  oilier  Bide  of  the  shoulder. 

Exaniitiatioti  in  these  cases  always  presents  some  diffi- 
CultifR,  and  if  the  extravasation  of  blond  is  profuse,  the 
diagnosis  may  be  exceedingly  difficult  Afl«r  inspection, 
by  which  we  determine  the  direction  of  the  shafl  of  the 
bone  and  the  alteration  in  the  outline  of  tlie  shoulder,  we 
proceed  to  jtalputiun,  which  is  equally  impoi'tant.  The 
tnberrisitieH,  llie  gniove  Ijetweeu  thcni,  and  tlie  region  of 
the  surgimil  net'l;  am 

be   directiv    iKiliuit^'d  _    ,  „         -     .  - 

I  uuder  uurmal  ctindi-  ^v 

t.tions ;   not   so,    how- 
lever,  the    n^ion    of 
Bfhe  anatomic  neck 
^nd  head  of  the  bone. 
KThfi  parts  shonld  be 
(itslt  from  the  outride ; 
1     fi-oot ;     if 
UetiesHary,    from    be- 
9tind ;  and   lai^t,    but 
Puot  least,  throtigli  the 
xilla. 
(a)    Fracture    of 
^the  anatomic  neck     *""'■ 
^one  is  a  very  rare 
cident.     If  only  the  articular  liead  with  its  articular 
rtjlage  shonld  break  off, — in  other  words,  a  purely  in- 
leapsular  fracture, — the  vitality  of  the  fragment  would 
ipobably  be  endanjj^red.     It  would  act  like  any  fragment 
insisting  of  bone  and  oirtiliige,  as,  for  exiimple,  in  the 
lee-joiat.     As  a  rule,  however,  the  fnu-tiiri'  h  nol  alto- 
ither  iiitracapular  ;  the  fragment  is  uttiiclii'.l  l>y  ]iiirtions 
"the  capsule  wliieii  convey  the  Iijniiil-Mijijily,  ntui  tlic  line 
fracture  includes  neighboring  [^irtions  of  IJn'  ttiberus- 

of  the  shaft,  or  of  the  head. 
The  injury  in  produced  by  severe  external  violence  to 


Fig.  -55. — Upper  exlreiuity  of  the  bu- 
iitTus,  (4ion*iiig  the  poiBihk  lines  of  truo- 
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PLATE  33. 

Fractures  of  the  Upper  End  of  the  Humerus.— Fig.  1.— Noi^ 
mal  specimen  showing  the  oonrse  of  the  epiphyseal  line  in  a  frontal 
section. 

Fig.  2. — Specimen  showing  fracture  of  the  siiigioal  neck  with  typi- 
cal displacement.  Right  shoulder-joint  seen  partly  from  the  side  and 
partly  from  behind.  The  displacement  of  the  humerus  forward  and 
inward  is  recognized. 

Fig.  3. — Hpecimen  of  a  united  fracture  of  the  left  humerus.  Ante- 
rior view.  On  the  outer  side,  the  line  of  fracture  nins  through  and 
below  the  tuberosities  and  then  curves  inward  towanl  the  anatomic 
neck.  The  upper  fragment  (articular  process)  in  in  abduction,  the 
lower  fragment  in  adduction.  The  direction  of  the  hunienis  in  the 
region  of  the  tuberosities  can  be  recognized  in  spite  of  the  abundant 
callus-formation,  which  is  particularly  marked  in  the  diaphyseal  por- 
tion. Owing  to  the  displacement  of  the  fragments,  the  base  of  the 
articular  surface  is  in  relation  with  the  seat  of  fnu^ture,  which  was 
proUibly  impacted,  and  fonns  a  right  angle  with  the  long  axis  of  the 
humerus.     (Path.-Anat.  Inst.,  Greifswald. ) 

Fig.  4. — Lateral  view  of  a  man  with  a  fracture  of  the  surgical  neck. 
Typical  displacement  of  the  shaft  of  the  humerus  forward  and  inward, 
so  that  the  alteration  in  the  direi^tion  of  the  axis  is  at  unci'  iierceptible 
by  comparing  it  with  u  mirmal  arm  (Fig.  4  a).  (The  patient's  name 
^Tis  J.  Wendigorra,  twenty-two  years  of  age.    July,  1H95.) 


the  outside  of  the  shoulder  or  by  compression  of  the  hum- 
erus ill  its  lonj^  axis.  T\\(i  fragment  from  the  head  may 
be  firmly  im^tficted  between  the  tuberosities  or  in  the  space 
alx>ve  the  lower  fragment.  The  deformity  is  often  very 
slight ;  but  sometimes  the  head  has  been  found  eompletely 
turned  around,  so  that  the  broken  surface  presc»nted  toward 
the  glenoid  fossa,  and  the  cartilaginous  surface  toward  the 
upper  end  (►f  the  shaft  of  the  humerus. 

The  symptoms  are  those  of  a  severe  intra-articular 
injury.  l)ire<^t  palpatitm  of  the  scjit  of  fracture  is  out  of 
the  cjucstion,  even  under  anesthesia;  all  that  can  be  deter- 
niine<l  is  that  a  fracture  above  the  tuberosities  exists. 
Abnormal  mobility  of  the  upjR*r  end  of  the  humerus  and 
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crepitation,  especially  during  rotation,  are  observed.  There 
is  umrked  functional  distiirbunee,  and  pain  ia  elicited  l>y 
compreseinfT  the  bune  in  its  long  axiR. 

Treatment — Rest  in  bed  with  extension  by  means  of 
weiglitt;;  [lad  in  the  axilln  ;  movemenlH  t^hoiild  be  l)egiin 
early.  [In  two  eawes  whii'h  I  have  obsrrviKl  and  dia^ 
nosed  as  iVadinr  .it'  tiir  aiiLilMiui.'  mrk,  iImh  method  of 
treatment  liv  vxtcnsi.ni  «;is  nin^^l  SLiti.-llu'lorv. — Ed.] 

(b)  Fracture  of  the  Surgical  Neck  ( ['late  32,  Fig.  2). 
— This  if!  quite  common.  The  line  of  fnu'turc  is  below 
the  tuberosities  or  may 
even  include  them. 
The  up]wr  fragment  is 
therefore  partly  under 
the  iuflticnee  of  tlic 
niudelets  which  are  in- 
serted in  the  tuberosi- 
ties. The  fracture  oc- 
curs usually  in  ohier 
individuals  and  is  pn>- 
duceii  by  direct  vi(i- 
lencc,  as  by  fall  on  the 
shoulder ;  or  mdirt<i 
violence  by  a  fall  on 
the  hand  or  elbow. 
The    fragments    may 

become  iiujiacted  or  they  may  nuite  with  marked  de- 
formity. 

The  following  tx»n  si  derations  are  of  prime  ini|x>rtanee 
Itoth  for  a  clear  conception  of  the  mcchauiNm  and  for  the 
treatment  of  these  fractures  :  The  wpjier  end  of  the  shiifi 
i)f  the  humerus  may  be  displaced  inward  or  oiitwanl  at  the 
seat  of  fmctiire.  If  it  is  displaced  inward,  the  arm  is  in 
abduction,  bnt  does  not  tend  tu  return  when  tiie  reducing 
force  is  removed ;  the  long  axis  of  the  humerus  |>oints 
towanl  the  coracoid  pnMX-ss  or  the  clavicle.  If  the  shaft 
is  displaced  outward,  the  arm  is  iu  adduction.     This  [wsi- 


Fig.  ."jft. — Axillary  ]ii«i,  lii-liI  in  [iliKt  lij 
a  abort  bondogc  h>  prevent  slipping. 
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tioii  of  adduction  is  rare,  and  is  u«iiially  prwluced  by  im 
rect  force.  The  abduetion — i.  e.,  inward  iliaplapement 
die  end  of  the  sliaft  at  the  seat  of  fmcture — is  miH^h  more 
frequent,  aiid  is  produced,  as  a  rule,  by  the  continued 
action  of  the  injuring  force  in  a  fall  on  the  outer  and 
pofiterior  portions  of  the  shoulder  (Gomjtare  P^igs.  57  and 
58). 

Symptoms. — In   |iulpitting  tlie   luttral   outline  of  the 
shoulder  the  convexity  of  the  head  of  tlii'  Imincrus  is  felt 


I 


Fig.  57.— Frwturi-  <if  the  nur- 
d^cal  iiwk.  The  ujipt r  end  of  the 
lower  fniginent  is  <lit>|i!Boed  in- 
wnrd.     The  arm  ia  in  abduction. 


-Fracture  uF  the  eui-^M 
The  upper  end  nf  the 


Fig.  5fl.- 
gical  neck. 

idiatt  is  iliHp1iKT<1  oiitwiin)  and 
wedged  into  the  booe;  hence  the 
arm  is  in  adducCiou. 


I 


in  it^  normal  position  under  the  acromion.  The  injured 
arm  is  either  in  abduition  or  in  ulduotion,  but  does  not 
tend  to  return  to  its  position  after  the  reducing  force  is 
removed.  In  many  cases  there  is  shortening  of  the  arm, 
a  point  of  distinction  from  subcoraooid  luxation.  As  a 
rtile,  abnormal  mobility  may  be  detecrted  if  the  head  is 
firmly  fixed  and  crepitation  is  elicited  during  rotation  of 
the  arm.  Oocasionally  displacement  of  the  upper  end  of 
the  shaft  forward,  inward,  and  upward  can  be  demon- 
strated.    In  euch  a  c&ae  the  fragment  is  tbrced  into  the 
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8oft  parts,  especially  into  the  pectoralis  major  muscle,  and 
may  even  appear  close  under  the  skin  (see  Fig.  59), 
A  case  of  this  kind  presents  some  similarity  Uy  sub- 
coracoid  dislocation  ;  the  diagnosis  will  lie  detfrniined 
by  the  presence  or  absence  of  shortening  and  the  other 
above-mentioned  symptoms.     Impaction  of  the  fragments 


Fig.  59. — Fraptore  of  the  suruical  neck.  On  the  anltiior  snrfaoe  of 
tbe  right  ftlinuliter  region  tlie  nhnrp  em)  of  the  trartiiml  shaft  of  the 
famoems  is  fvnn  pusliiiiK  ngninsC  thc^  nkiii.  The  unn  a  in  alxluction, 
but  do«e  not  tcm!  t4>  return  wlien  rednei'd.  TlicrcisfilMiiBonieslnirton- 
ing.     (The  patiuat  was  a  man,  tweuty  years  iil  age. )     The  frag'nent 

s  withilrawQ  (ram  the  soft  parta  and  the  fracture  raiueed  uiiiler 


may  complicate  the  diagnosis,  bnt  it  shonld  always  be  pos- 
(  sible  to  exchide  a  dislocation.     The  combination  of  frac- 

tare  and  dislocation  has  already  been  discussed. 

Treatment. — If  there  is  distinct  displacement  of  the 
bfiagmeuts,  they  should  Im?  replaced  with  great  care ;  as  n 
(rule,  an  auesdietic  is  desirable.     For  the  subsequent  treat- 
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ment,  6xatiuii  of  the  entire  anu,  iiiuliidiiig  the  shoiildtfl 
(fiee  Fig.  tiU),  by  means  ol'  splints  und  a  pad  in  die  axilla 
(«ee  Fig.  56),  will  suffice  if  there  is  no  tendency  to  seoo 
dary  displacement  of  the  fragments  and  the  end  of  the  shi 
is  displuoed  inward.     11'  tlie  end  of  the  shaft  is  displa 
outward,  constituting  the  so-called  addnii^ioii-fnicture  ( 
Kochep,  no  axillary  pad  is  used,     if  tlic  fragments  ten 
to  become  displacetl, — as,  ftir  iustuuce,  in  oblique  fracture 
— no  iittcuifit  .shoidd  be  made  to  treat  the  case  hy  t' 
umbuliitory  mcthoil.     The  injury  is  then  a  severe  one,  ( 


Fig.  60.— Showing  a  piitifut 
&rm  un  a  sliding  liauil-r 
latvral  Uwititm  on  the  upper  una. 


I 


fraught  with  great  functional  di^rturliaiu'c  and  i>oesib^ 
grave  injun'  t«  surrounding  parts.  The  pi'<)per  trcatmei 
is  rest  in  Iwd  and  [Krrnaneiit  extension  in  the  long  axis qi 
the  arm  by  means  of  weights,  with  a  pad  in  the  axilla,  o 
better,  an  additional  loop  to  effeot  counterextension. 
this  means  the  shoulder-joint  is  freely  accessible  and  und< 
constant  supervision,  so  that  even  dnring  tlie  first  few  dajf) 
massage  can  be  resorted  to  and  the  weiglits  temporally 
removed  for  tlie  purpose  of  performing  gentle  passivi 
movements.    After  a  time  the  extension  apparatus  may  b 
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ranged  so  an  U\  allow  the  patient  to  cjirry  liis  finearni  in 
\  a  sling,  the  dressing  being  couliiieil  to  the  upi>er  arm  and 
I  the  weiglit  hanging  I'ree  during  the  daytime  when  the 
I  patient  is  allowed  to  be  out  uf  bed  (Fig.  62).  At  night 
I  the  extension  uppanitiis  in  again  applied  as  usual  over  a 
pulley  lixi-a  ("  Ihi-  f;.<.t  .>f  the  l)ed  (Fig.  61). 

(c)  Fracture  through  the  Tuberosities   {Fi-odura 
pirliifHn-ii/ari.s,   KorluT). — A    triuisveree  fracture  of  the 

I  humerus  at  the  level  of  the  tuberosities  is  pro<Uiced,  as  a 
.  nile,  by  a  blow 
i  or  a  fall  on  the 
I  outer  side  of  the 
shoulder.  The 
[  displueement  is 
I  the  same  as  in 
I  fracture  of  the 
I  anrgical  neck. 
I  Impaction  has 
I  been  observed. 
[  The  treatment  is 
[based  on  the 
I  Bnme  principles 
1  that  of  frac- 
I  ture  of  the  sur- 
t^gical  Det^k,  tuk- 
H'H^  due  account 
r  tbe  injury  to 
I  tile  muscular  insortions,  which  is  apt  to  be  severe. 

(d)  Traumatic  Epiphyseal  Separatioa  at  the  Upper 
End  of  the  Humerus  (Plnti-s  33  »u4  y^).— This  injiiri-, 

til  its  relaiive  frequency,  is  of  the  gr^'atest  practical 
I  importjinco.  It  is,  of  course,  only  jiossible  before  ossifi- 
I  cation  of  the  so-called  epiphyseal  cartilage,  or,  better,  in- 
Jtermediary  cartilage,  has  taken  place, — i,  c,  in  young 
ns, — and  is  produced  by  a  fall  on  the  shoulder  or  the 
I  arm.  To  umlerstand  its  mechanism  it  is  necessary  to 
I  know  the  anatomic  details  of  the  epiphyseal  line  (see  Plata 


FiR.  HI  — ShimmRttiP  i»tici 
CUHinn  nitb  the  dbuw  llrv«l 
ion  mrroaB  llie  cliest 
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seller  Atlas,    Figs.  21 


;5afl 


33,  Fig.  !,  and  T.jl.it, 
254). 

The  8ym|)ttim8  are  ofien  quke  characteristic ;  they  point 
to  a  sPiHiratiDn  of  t\iv  l>one  similar  to  that  which  occure  in 
fractiirt-  of  tlio  surgicjil  nock,  The  outliiie  of  the  shoul- 
iler  is  pfL'HiTvi.'^l  as  the  liead  of  the  bone  is  in  itjf  normal 
|)ositioD.  In  nuidenitc  displucc- 
tuent  abnormal  mobility  aiid 
crepitation  may  sometimes  be 
miitle  nut  Ijelow  tlie  u|»()er  frag- 
ment i  when  the  jKitient  la  [iu<ler 
jtncstheslu,  the  head  can  some- 
times he  fixed  firmly  widi  the 
fingers.  The  crepitation  is  softer 
tlian  that  usually  observed  in  frac- 
tures; it  is  the  so-called  cartilage 
crt'pitation.  The  displacement  is 
tmpiently  well  marked,  the  dia- 
physeal extremity  being  displaced 
forward  and  inward  and  produc- 
ing a  eircnmscri)>od,  almost  an- 
gnlar  prominence,  best  seen  by 
insjKvtion  from  the  side  or  from 
above,  ihe  surgeon  standing  be- 
hind the  patient.  The  arm  is 
therefore  in  abduction.  Some 
rare  cases  present  a  displacement 
that  is  almost  etpiivalent  to  dis- 
location of  the  end  of  the  sliaft 
inward  and  upward.  In  such  a 
case  rrdudion  may  be  extremely  difficult,  if  not  imjiossible, 
even  under  anesthesia.  If  it  is  eurcessfnl,  the  rest  of  tho 
treatment  is  the  same  as  for  fracture  of  the  surgical  neck. 
If,  however,  reiUictiou  cannot  be  effected,  the  parts  must  be 
exposed  by  free  incision,  the  Hue  of  separation  cleared  of 
interposed  titisucs,  anil  tlic  two  parts  forcibly  brought  into 
appoEition.     The  author  knows  of  a  number  of  sueeessfiU 


Fig.  lis. — Extensinn  ap- 
paratus for  rractnre  uf  the 
humeros,  U>  he  worn  daring 
Uie  day  (compBre  Fig.  61). 
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cases  in  which  reduction  was  thus  tfTcetod  and  the  frag- 
ments kept  permanently  in  position  by  inserting  a  long 
steel  needle. 


FifC-  fht- — Traiimatic  epiph^vwul  tH^paration  at  the  upper  eiiil  of 
[  the  hnnierug,  with  tjpical  dUpIiiovnient  of  the  iliaphjaeal  Fnvcini'iit 
L  fomarrl  tutd  inward.  We  see  tliat  the  axiu  iif  the  nnti  is  diriH:!*^ 
I  towonl  a  point  (.i>n.iiilembly  in  advanu'  iif  the  jimniineiiec  of  the 
ration.  The  patient,  fifteen  yoara  of  age,  hud  [alien  from  ft  high 
I  Btock  of  straw  directly  on  the  left  flliimlilcr,  nnd  was  admitte<l  to  the 
L  clinic  two  weeks  after  the  injury.  Throngh  on  ineisiun  in  front  of  the 
P  nbonlder  the  tiotnpletely  dixliicuted  diaphyi«»1  extremity  was  replHovd 
L   ftud  fixed  by  means  of  a  steel  needle.     liccovery  with  good  fnnotiun. 


Accurate  reduction  is  necessary  to  save  the  youthful 
wtient  fnim   a  dcformttv  nnd   loss   of   function    which 


H'^-^-  J.ff,.  injJ  (■:  tUiihlxirt.\  ttoW 
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PLATE  M. 

Traumatic  Epiphyseal  Separation  at  the  Upper  End  of  the 
HumeruE. — Fig.  1. — Speciineii  at  a  juvenile  MboulUer-joiiit.  1 
(HHiiiediion  twtweeu  the  humeral  epiphyaix  Mid  tite  scnpu1»  bi  prvsen 
by  tJie  capeiile  oiul  ligaiueota  and  by  the  muDclm  Iliat  ioaert  nt ) 
lalterositieB.  The  diaphyseal  atfiment  is  completely  separated. 
few  tags  of  perieeteaiu  cling  h>  the  epiphyaia.  The  onion  i>etm 
the  uorauoid  prooesB  luid  the  scapnls  has  not  as  yet  beeoine  otiailied. 

Fig.  U.^A  young  man  with  iiTiirked  arrest  of  development  of  I 
riRlit  arm  due  to  eurly  tranmatic  lesion  of  the  epiphyseal  oartilaj 
Tlie  patient  { Bertram,  i&lf>)  mstained  an  injiiry  at  the  upper  end 
the  humerus  in  early  childhood.      (Authur'x  observatiiin. ) 


will  be  noticcublc  throiighmit  lift'.  Besides,  if  reduotifl 
has  been  inwimplete  attor  this  injury,  the  developintnt  fl 
the  epiphysial  cartilage  in  retanJetl,  tlii;  liunicrus  fails  1 
gniw  and  remains  shorter  tliaii  that  of  the  sound  sU 
(Plate  34,  Fig.  2). 

All  appropriate  extcnuiuii  ilrt'ssing,  aud  (larticulnrly 


Fi({.  64. — ahowing  the  some  girl  represeiitc-d  in  tlgnre  63,  fr 
almve.  We  see  Uie  enlargement  of  the  pectoral  portion  of  the  ] 
ahnnlder  region,  due  to  the  <lialocation  of  the  diaphysia. 


■  suit 


giHxl  axillary  pad  (Fig.  56),  may  be  roquir«l  to  keep  th 
parts  in  good  position. 

In  the  new-lmm,  epiphyseal  separations  sometime 
swit  from  injuries  sustained  during  delivery.     Tbeepi] 
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BIS  (the  Iwfid  plus  the  tnbero^ties)  occasionally  shows 
mariced  outwanl  nttation ;  the  shaft  is  rotated  inward,  so 
that  after  tiiiiun  takes  place  the  function  is  greatly  iiiteiv 
fered  mtli. 

(e)  Isolated  Fractme  of  the  _ 
Greater  or  Lesser  Taberosity.— 
Fracture,  or  splitting  off,  of  the  greater 
tuberosity  is  souietinics  met  with  in  con- 
nection with  dislocation  of  the  htimeni:^. 
It  may  also  be  produced  by  rotation  in 
violent  efforts  at  reduction.  Isolated 
fracture  of  the  lesser  tuberosity  is  mueli 
more  rare,  Tlie  symptoms  are:  pain 
OD    pressure,    functional    disturltanee, 

and  separation  at  the  seat  of  fmclure.  Rirfit 

The  treatment  consists  in  relaxing  the  h..,...™ ; '  "pS 
muscles  that  have  their  origui  at  the  unnm  fracture— 
lesser  tuberosity  by  appropriate  move-  j;,,]  an  of  the 
ments,  in  prolonged  rest,  ete.  gTval«^^  tubtnMity. 


(B)  Fractures  of  the  Shaft  of  the  Humems. 
(Plate  :{r>.) 

These  fractures  are  producer!  by  direct  or  imlireet  vio- 
lence and  present  the  general  symptoms  of  fniolnre  iu  a 
pronouiioeil  form :  abnornnil  nuibility,  crepitation,  and 
varj-ing  degrees  of  deformity.  When  tlie  wat  of  fracture 
is  below  the  insertion  of  the  deltoid  niusele,  the  upper  frag- 
ment may  Im'  drawn  npwartl  and  outwunl  {lUkoeniio  ail 
axin).  In  fnictni-es  iM-cnpying  tlie  Jnnetion  lietweeii  the 
middle  and  lower  tbinis  of  the  humems  the  imiseidospiral 
ucrvc  is  olieii  injim-<l,  either  primarily  at  the  time  of"  in- 
jurv,  or  sennidarilv  hv  pressure  of  the  wiUus  in  wliieh  it  is 
ofti-n  emlM-,l<le<l. 

This  rcimplietition  shouhl  receive  rareful  attention  fn>m 
the  ver*'  outs<'t.  It  is  n-ci^iiized  by  jianilysis  of  the  ex- 
tensor musclea  of  the  hand,  making  it  impossible  to  extend 
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Fig.O«.— 'rorsiuii-fiiitUiiviir  llicliuiiierus.    .Skiajjraph.    Ilellniol 
thirty-three  yearn  ot  okc,  tiiifltaineil  n  fraoiare  ol  thv  hnmerns  by  rnl] 
tngon  the  arm  in  s  wrMtlin^  iNxit,     In  ndditioii  to  the  Craotnti;,  f 
wag  pnmlyais  of  the  inunctihispiml  nervr  (coniiiare  Fig.  70). 
pMntlynla  wna  not  improved  by  an  extenfiioii  baii<ln)^,  wich  m  HhoWj 
ill  Ogtire  60,  the  oerve  woe  expiaed  by  an  iocisiun  over  i 
fraotnre,  twelve  dnya  aft«r  the  injury ;  no  injury  of  the  ni 
however,  be  detected.     The  woaiiil  was  therefore  closed,  after  ii 
pnnng  a  wft  [ad,  oonsiating  of  n  Inyer  of  miiacnlv  tiasae,  between  ti 
nerve  and  the  rni(cnienl«,  whioh.  n-ere  funnd  in  good  position. 
paralysia  gmdnully  di8ai^)eared,  and  the  patient  recovere^l  with  g 
fiinctioiial  rMnIt,     [Thin  olMervntion  nf  paralysis  following  ni 
of  the  nen-e  is  a  very  interesting  oni-.  tuid  the  poaBihility  sbinild  li 
home  in  mind.     Neverlheti'ss   it   seems  n  safer   plan   to  expose  t 
nerve  by  incision  if  function  ia  not  restored  in  s  lew  days.— ED,] 


I 
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the  fingers.     By  this  meana  a  l»a(l  emir  in  prognosis  may 
be  avoided.     iDjiiries  to  the  vesfiels  are  lesn  fre(|iicnt. 

With  appropriate  tittttmeiit  ({oocl  uninn  takes  place. 
NevertlieleAs  the  ronnation  of  a  false  joint  is  relatively 
more  frequent  after  fraetures  of  the  liiinierus  than  after 
fracturesof  the  otlierlxmefi  of  the  extremity,  |«irtly  bocau% 
of  the  greater  difficnlty  of  immobitiziDg  the  (wrt,  and  partly 
on  aerount  of  the  displacement,  wliieli  is  often  (K)nsidemble, 
and  may  be  complicated  by  tbe  intciposition  of  stjft  parto 
between  the  ends  of  the  frag- 
ments. 

Treatment. — By  inrasing 
the  npjier  arm,  including  ibe 
shoulder-  and  elliow-joints,  in 
a  circular  Imndage,  the  asil- 
laT}'  space  is  protected  against 
dangerous  pressure.  We  may 
use  plaster-of-Paris,  wire,  in 
padded  tin  splints.  If  the 
latter  are  used,  a  long  splint 
should  be  applied  to  tlie  outer 
Bide  of  the  entire  arm  and  a 
short^^-r  one  to  the  inner  side 
of  the  upper  arm.  The  wHre 
splints  may  readily  be  ajtplied 
ill  such  a  way  as  to  exert  per- 
manent traction  in  the  long  axis  of  tbe  humenis.  The 
splint  is  simply  bent  at  tlie  proper  angle  antl  tiriiily  Imn- 
daged  to  tlie  forearm  flexed  at  a  right  angle.  Tbe  upper 
extremity  is  bent  over  in  such  a  way  as  to  lenve  ii  s]micc 
above  the  shoulder.  Then  a  short  loop,  well  imiUled  with 
oottoii,  is  passe<l  aroiiiul  the  axilla  and  attnchcd  to  tlie  pro- 
jecting end  of  the  splint  with  moderate  tension,  so  as  to 
produce  permanent  traction.  The  tension  may  be  regu- 
lated by  ociMsionnlly  changiug  the  length  of  tlie  axillary 
loop.  Thi.s  dressing  may  be  iiseii  in  fractures  of"  the  upjier, 
as  well  as  of  tlie  lower,  end  of  the  humerus.     A  veiy  aer- 


Fig.      87.  — Simple    spliiit- 

dresaiog   wiOi   elastic   traction 
(or  (raclure  of  the  hninenis. 


168  FRACTURES  AND   DlSLOCATIom.  ^| 

PLATE  35. 

Fractures  of  tbe  Humerus.— Fig.  1. — Aimtoniic  preparatioa  of 
the  humeral  region.  Lateral  view,  showing  Ihe  relation  of  the  nius- 
Duloepinil  uerve  to  the  bone.  Tliu  iierve  lies  directly  apon  the  bone 
ftt  the  site  of  an  ortidcial  trecliUrif.  In  front  of  it  are  revogninv]  tlie 
braohialiii  antiuox  and  tlie  bioepe ;  behind,  the  trioepe ;  and  above,  the 
deltoid.  The  point  where  the  uerve  oomea  iii  contact  witli  the  bone 
QOrresponda  approximately  to  the  junction  tietweeu  the  middle  and 
lower  thirds  of  the  ami. 

Fig.  2. — United  fmotnre  at  the  shaft  of  the  huraeroH,  with  moderate 
defonuity.     In  this  case  the  muKulnspiral  might  have  been  injured. 

Fig.  3. — FiBotnre  of  the  lower  end  of  the  hnmeriis  aliove  the  con- 
dyles (anpraooDdylnr  fractun?),  with  typical  defiiniiity  trimnlating  a 
pceterior dislooation  of  the  Fureunn.     (,S(»  Plate  X*.) 


vieeable  appliance  for  all  fractures  of  tlie  btimeriw  Is  the 
Bo-called  <.Mniir-.«pliiit  maile  of  jiIa.ster-i>f-Piiris  striiw,  de- 
vised by  Allwrs.  The  aplint  covers  the  entire  outer  and 
posterior  side  of  the  arm,  whieh  in  flexed  at  the  ellwiw  with 
tlie  forearm  in  supination^  from  the  wrist  to  the  shoulder, 
and  extends  up  over  the  lateral  and  posterior  region  of 
the  neck  as  far  as  the  line  oi'  the  hair.  The  plaster-of- 
Paris  strips  are  applied  directly  tn  the  skin,  which  has 
previously  been  well  oiled.  The  plaster  drtwsJng  is  then 
covered  with  a  soft  roller  bandage,  and  a  well-fitting  gutter 
is  obtained,  which  assures  complete  fixation  of  the  arm  and 
shoulder  r^ion  (Fig.  68).  While  the  Inmdagc  is  being 
applied,  one  assistant  should  hold  the  head  while  a  second 
applies  extension  to  the  elbtiw. 

If  there  is  much  teudtaicv  to  secoiiilarv  disjilaeement 
aft^r  the  frai'ture  has  Ik'cii  eorrectly  rtflueetl,  good  periiia- 
nent  extendon  Iteconies  necessary.  The  counterexteusiou 
in  that  case  may  not  l>e  applied  in  the  axilla  ;  or,  when  the 
fracture  is  to  be  treate*!  with  splints  without  rest  in  bed, 
the  arm  must  be  brought  into  prwiler  alxluclion,  so  that 
the  entire  lateral  surface  of  the  thoiiix  may  be  utilized  tor 
oountei^xtensiou. 
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It  is  a  Ixitt^T  plan  in  sucli  casea  tu  give  up  ambiilalory 
^  treatment  alliigotlicr  and  apply  permanent  extension  to  the 
-forearm  ami  lower  part  of  tlie  upper  ami  by  nieane  of 
■■weightB  and  a  sliding  hand-rest.     Tin;  arm  may  be  slightly 
I^Bbducted  and   supported  on    a  table  of  snilable  height 
vlaced  by  the  side  of  the  ImxI.     This  has  Ihe  ndvantjige 
■  'lut  a  counterextending  U>op  cin  bo  appliiil  on  the  Ihor- 
icic  portion  of  the  ax- 
"  1,  thus  avoiding  dan- 
&  pressure  on  the 
Tes  and  vessels  in 
^e  axillary  space. 
Ffeavier   weights   can 
thus  be   used  on   the 
ixteusiou  apparatus,  a 
[distini^t  factor  in   ob- 
taining a  giK)d  result. 
[Stirge<)ns    in    this 
Wuntry  prefer  a  much 
Umpler   dressing     for 
icture  of  the  shaft  in 
^e   humerus.'       The 
forearm,   in   a   flesetl 
■nght  angle)  )M)sit!on, 
ind   arm    arc    first 
ightly  biuidagcxl.  The 
^srm    fmni    '-ilxiw    to 
sliouklcr  \r^  tiicn  fixed 

vell-paddcd  - 
Dltnts.  The  arm  is  then  fixed  to  tlie  chest  with  a  ]uid  in 
Vie  axilla.  This  pad  is  very  important.  It  sliouhl  extend 
me  full  length  of  the  arm  to  the  elbow  ;  if  toosliort,  it  will 
(t  as  a  fulcrum,  and  the  lower  fragment  will  be  bent  lo- 
rard  the  side  of  the  Ixxly.  The  dres-ning  of  this  fracture 
jrith  an  anterior  right-anghnj  splint  .-ihriuld  Ix.'  condemned. 
Stmlder.  Tl.t  Trautmeiit  .if  Fnitlurrs,  Vi .  B,  .SnuiuU-rc  &  C«.. 


Allicrs'  c»l1ar  splint. 


PLATE  36*. 
Expluutloa :  Noraul  Elbow  of  aa  Adult  u  •een  In  the 
SUaafrqA*  [Note  in  the  ddipi^  the  li^t  ihadow  in  tbe  uea  of 
the  fa«>  oleorani.  TUa  is  wwiBal,  and  ahnnld  be  remembered  in  the 
iHwnwrin  of  disMuei  <4  bone  wbiih  dlnuDlBh  the  dcDai^  ot  the  bone 
■IniaOTr.  In  IUb  pbotognnh  tbe  medial  (inner)  part  ot  tbe  loner  end 
tt  tiie  tiiiinena  dwwa  mwM  lighter  than  nmaL  also  the  ahadow  of  the 
tadiva  and  ulna  in  the  lower  akii^npb.— £d.  J 


(a)  Anterior  view. 


fiisia  oleeraiU 


Gi/iibilam.  humtri 
Ca/a/iibim.  miili 
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If  a  wire  splint  is  employed^  the  method  illustrated  in  fig- 
ure 67  is  the  best. — Ed.] 


(C)   Fractures  of  the  Lower  End  of  the  Humerus 

The  segment  of  the  lx)ne  with  which  we  here  have  to 
deal  extends  upward  as  far  as  the  insertion  of  the  supina- 
tor longus.  The  revised  anatomic  nomenclature  contains 
some  changes  which  are  indicated  in  the  accompanying 
illustration  (Fig.  70). 

The  diagnosis  of  fractures  of  the  lower  end  of  the 
humerus  is  often  exceeding- 
ly difficult.  It  deniunds  a 
careful  examination,  c»s|)eci- 
ally  by  pal{)ation,  and  an 
accurate  knowledge  of  the 
anatomy. 

The  topogra]>hy  of  the 
bony  points  under  normal 
conditions  is  imj)ortant,  es- 
pecially the  relation  of  the 
condyles  to  the  tip  of  the 
olecranon.  When  the  arm 
18  in  extension,  a  straight 
line  connecting  the  ctMulyles 
passes  through  the  tip  of 
the  olecranon  (Fig.  71). 
When  the  elbow  is  flexed 
at  a  right  angle  and  the 
forearm  is  mid  way  l)etween 
pronation  and  supination, 
the  throe  points  form  a  tri- 
angle, the  plane  of  which 
corresjX)nds  with  th(»  frontal 
plane  of  the  ImkIv  (Fig.  72). 

A  knowl(?dge  of  th<»  normal  conditions  is  supplemented 
in  a  s|)ecial  case  by  comparison  with  the  sound  side.    This 


Fig.  69. — Modifie*!  triangular 
dressing:  of  heavy  lead  strips  with- 
out pailding.     (After  Dr.  Port.) 
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PLATE  36. 

Fractures  of  the  Lower  End  of  the  Humerus.— Figs.  1 
1  6. — Bones  of  the  right  ann  ol  it  uhild,  severely  injured  by  a  iiiBchine 
Bcoident.  Figure  1  a  shuws  tliB  trenst-erae  Cmctiire  and  a  cittok  run- 
uing  downward  in  the  shaft  of  the  liuinvrDS;  also  a  partial  sfpuration 
of  tlie  lower  epiphysis  nt  ilB  inner  and  middle  portiona.  Tile  buDes  of 
the  toreami  are  shown  iu  Bgur«  1  b.  The  radius  is  noniial;  the  uliu 
presents  a  longitodinal  fractare  which  has  prodaced  separation  of  the 
olecranon.     The  ami  liad  lo  be  ampataU^.     (Anthor's  collection.) 

Fig.  2.— Lou^Eitudinal  fracture  o(  tlie  hnmerns,  extendinji;  into  the 
elbow-joint.  The  specimen  is  the  r«snlt  of  injury  [pom  a  load  of  shot 
disuhnrged  at  veiy  short  range.  At  its  middle  the  bone  wax  completely 
shattered;  the  lower  fragment  presented  the  longitudinal  Craulure  seen 
in  the  picture.  The  patient  recovered  after  high  amputatiou  of  the 
arm.     (Author's  collection.) 

Fig.  3.  — Typical  transTeree  fractnre  of  the  humerus  aliove  the  con- 
dyles, with  longitudinal  fracture  extending  into  the  elbow-joiut — eo- 
called  T-fnicture.     (Author's  collection.) 

Fig.  4.— Oblique  fraoture  through  the  articnlar  extremity  ot  the 
humerus  splitting  off  the  capil«11um  and  external  condyle.     Oblique  _ 
external  fracture.    (Antbor'aoollection.)  J 

cordingly  distioguislieti  hetween  flexion-fractures  and  ex-" 
tension-fhictiiros  (Fig»,  75  and  76).  These  two  forms  abo 
present  certain  clinical  difl^ercnces,  especially  as  regards 
the  usual  course  of  the  line  of  fracture,  tlie  deformity',  and 
the  treatment.  Extension-fractuws  so  far  a.**  etiology  is 
concerned,  are  analogous  to  posterior  dislocation  of  the 
forearm. 

The  articular  frafsture  represented  in  the  skiagraph 
(Fig.  77 — from  a  boy)  belongs  to  the  class  of  extension- 
fractures. 

Symptoms. — The  deformity,  as  a  rule,  is  typical.  This 
is  |»articiilarly  true  in  supracondylar  transverse  fractures 
and  in  oblique  fractures,  classified  by  Kiwher  among  the 
cxtt'nsion-fractures.  The  deformity  suggests  that  seen  in 
posterior  dislocation  of  the  forearm ;  the  lower  fragment 
is  displaced  backward  (Plate  35,  Fig.  3  ;  also  Fig.  75)  by 
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the  action  of  the  triceps  muscle.  An  exception  is  formed 
hy  the  other  supracondylar  oblique  fractures^  the  flexion- 
fractures  of  Koeher  (Fig.  76),  in  which  the  course  of  the 
line  of  fracture  is  such  tliat  posterior  displacement  of  the 
lower  end  of  the  fragment  is  impossible.  The  sharp  end 
of  the  shafl  of  the  humerus  in  these  fractures  is  displaced 
backward  and  sometimes  enters  the  triceps  mascic,  whereas 
in  the  80-calle<l  extension-fractures  it  is  displaced  forward 
and  may  penetrate  the  hrachialis  anticus. 

An  importimt  step  in  the  examination  consists  in  seiz- 


Fig.  75. — Diagram  of  exten- 
rion-fractare  (Koeher);  the  direc- 
tion of  the  line  of  fraeture  is  fntni 
behind  and  alK)ve,  forwanl  and 
downward. 


Fig.  76. — Diagram  of  a  flexion- 
fracture  (Koc^her);  the  direction 
of  the  line  of  fracture  is  from  l)e- 
fore  and  above,  backward  and 
downward. 


ing  the  lower  end  of  the  humerus  by  the  condylar  promi- 
nences, which  are  readily  felt,  and  attempting  to  elicit 
abnormal  mobilitv  with  the  shaft.  A  fmctureat  the  lower 
end  of  the  humerus  may  also  be  recognized  by  fixing  the 
arm  and  pusliing  the  fort»arm  against  it.  If  a  fracture  is 
present,  crepitus  and  abnormal  mobility  will  be  diseov- 
ercKl.  The  forearm  also  presents  a  certain  mobility,  both 
for  abduction  and  for  adduction.  The  position  of  the 
olecranon  with  respect  to  the  condyles  is  normal ;  not  in- 
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frequently  the  fragniontB  ran  \k  rlirectly  felt.     Rectuot 
m  effected  by  mm|)li-  extiTi>*ioii  with  the  olbi)W  in  flvxT 
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Fi^.  77. — Old,  aupTKoiidyliu'  extrnHion-tmcLure,  nrith  tbe  « 
torniity  an  in  dislncstioii.     Kkia)e;rupii. 

LndwJK  Mnnrk,  ten  years  old,  wan  injured  by  a  Tall  three 
bffore  wliiiisHiiiii.  An  ulitn»e-anKlp<I  conliitctare  ot  the  joint,  murked 
(MtHipliwttii!  tliickc'iitng  at  thp  Inner  Piid  <if  the  hiinicrut<,  ontl  poralystB 
of  the  iiiiisculoepiral  were  preacnt.  Tlie  akiajinipli  aho«'s  the  potiU'rior 
(lispltuwiiK-'nt  at  \,\w  lower  fnigiutnt;  the  lower  end  of  the  diajihj-Biit  in- 
trrterea  with  flexion.  Operatiou:  The  moscDlospirul  nerve  nnHdiaseot- 
ed  OdI  and  fonnd  hi  be  uonipletelj'  divided,  Uie  two  ends  grown  fast 
to  the  bono  and  cieatricinl  tissnc;  the  nerve  was  repaired  hy  a  sntore, 
and  the  lower  end  ot  the  sliaft  of  the  hnmems  waa  removed,  wliere- 
npon  flexion  at  once  beeame  possible  almost  aa  mnch  ns  in  tlie  normal 
limb.  liesalt:  Improved  motion  at  the  elbow  after  a  long  eonrae  of 
8  -,  the  pnmlysU  of  tlie  mueuiilospirul  nerve  did  not  disappear. 


but  the  defnnnity  iL'tidH   to  rctLirn  when  the  extending 
force  is  removed. 
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Treatment. — (hmjtlcle   ivtliiviiou,   if    uect-ssary    under 

ine^(hc.~iii,  iiiul  lixiitiuii  lij-  mi-ans  uf  MpliiiU  (ir  jiuiltletl  tin 

jutUii's  applied  lo  both  the  outer  ami  the  iiiniT  side  of  the 

PliiK     Tlie  unu  is  fixed  witli  the  elbow  tiither  in  exten- 

ion  or  in  flexion,  in  whichever   ])n»itton  retention  in  most 

[dually  iibtuiiied.      In  adults  au  udheeive  plnetcr  dress- 

J*  with   jiennuncnt  extension   by  means  of  weights  may 

B  UMi'd.     The  arm  is  placed  in  extension  with  the  fore- 

1  and  IiiiikI  oti  a  i^tiding  rent ;   the  )iand  shuiild  be  ex- 

1  and  in  tiiipination.     Lateral  loops  or  saudlm^  may 

i  necessary  to  effect  winnterexteiiwon  or  pressure.     In 

tuldren  a  splint  dressing  is  all  ttiat  is  neeeBsary.     The 


i1>plii<<1  to  Uw  focejuiii  in  (he  Ireatmenl 


L>  splints  reuomnieiulwl  for  fraetiii-es  of  the  sliafi  of  the 

lerus  iukI   itlustnited  on   pnge   167  may  be  u«e<l  (see 

I  Pig.  67,  jMige  107).     The  i ra porta noe  of  earefnl  re- 

ition  and  eonstuiit  Mupen-i«ioii  cannot  be  emphasized  too 

I  am  in  the  habit  of  anesthetizing  the  children, 

t  only  at  the  first  dre'st^ing,  liut   in  some  cases  also  at 

Mjnent  dressings.     The  dressing  should  be  changed  at 

tort  intervals.     I'aMsive  movfnients,  nuissage,  etc.,  must 

t)  bf^un  early.     Impniper  treatment  may  result  in  union 

ith  outward  {vanin)  op  inward  (valgus)  deformity  of  the 

mb  (Phifc  ^7). 

[The  [MKiition  of  the  I'mi'si'm,  flexion  or  exton«iun,  is 
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raiicli  disputed  pciint.     This  subje«t  of  elbow  fracturaa 
children  Ims  recently  heen  exlmnHtively  studied  and 
cUBsed   by   Freil.  J.  CnHnn,    of  Boston,'    wlio  M)ticludcs' 
tbat   in   the  majority  of  instances    the    position   of  acuie 
JUxion  seems  to  huve  giveii  the  best  rei<nlt8,  altliougli  he 


Fig.  79.— Pomlysifl  of  the  mnacnIOHpiral  after  compnnnd  tnotu 
the  lower  t^oA  at  the  bumema.     Tlie  scar  is  Men  at  the  elbow  (lij 
eiRht  yeare  old). 

agrees  with  the  majority  of  authors  that  the  most  impc 

tant  point  in  the  treatment  is  proper  reduction.  Scndder  ' 
recommends  the  position  of  acute  ilexion,  although  it  may 
not  be  possible  at  the  first  or  second  dressing.     The  expe- 


i 
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Tience  iu  the  surgical  clinic  of  the  Jolins  Ilupklim  Hijs- 
{ntal  alisii  fuvors  this  jiOKitioii.  It  is  a  much  simjilor 
method  thsui  Ihc  cxtfiision  [wisitioii. — Kn.] 

As  rcfjiinlw  ai'ci\-s. >r_v  injurii-s,  tlic  ulnar  iit-rve  is  more 
rarely  iuvulvcii  liian  Uic  inusciilnr-jiirul  und  inctliaiij 
which  arc  s(jiiiL-ti[in.'s  cuiinilclcly  illvidcd;  tliat  these  euiii- 
plicatioiis  Diiist  be  cnrefully,  aud  as  u  rule  at  once,  treated 
by  operation  needs  no  more  than  a  jKstiing  reference. 
Injury  to  the  blood -vessels  itiLlirated  by  bt^iuning  gan- 
grene of  (he  arm  h:is  not  iiilmjiu-ntly  iNTiirred, 

(b)  Transverse  Fracture  of  the  True  Articular  Pro- 
cess {  Fi-Oftiini.  j,nii-r>i«ii»  ri(hif<i/ii'  n.  iiiik-uliiri^,  Fnirliirii 
diiicoiuh/lim,  scv  Fig.  7;i,  [wigc  17;j,  line  iW>).— Here  via 
have  to  deal  with  a  transverse  fraeturc  below  the  condyles 
.along  the  cartilaginous  l>order ;  i.  e.,  a.  true  intra-iirticnlar 
injury.  In  actual  practice  it  is  produced  l)y  a  full  on  the 
dbow  or  hand,  the  force  of  thi?  blow  being  transmitted  to 
Hie  lower  articular  cud  of  the  hniuenis  throngli  the  liones 
of  the  forearm,  Experinientwlly  it  may  Ix;  produced  by 
i  Qomprcssiug  tiie  bone  from  liolnw  in  its  longitudinal  axis. 

This  variety  includes  traumatic  separation  of  the 
epiphysis  at  the  lower  end  of  the  hiimeru.-i,  in  which  the 
line  of  sepiration  takes  the  warue  diivction  (see  Ilutc  41, 
Pig.  ;},  and  Plate  3fi,  Fig.  1  «  ;  al*i  t«xt.  Fig.  80).  This 
articular  I'mcture  is  moat  fre(|ucntly  observed  in  the  f<)nii 
epijihyscal  »se|Uimtion,  in  children  and  youthful  indi- 
iduuls.  Tor  the  development  of  the  centers  of  osKifiiw- 
in  the  e]ii|ilivsis  the  nader  is  refen-ed  t<t  an  anatomic 
fatlas  {ToMtV  .Vliiis,  Fifp.  25f>-257). 

The  symptoms  arc  those  of  contusion  of  the  joint  with 
alight  deliirniity;  some  jmssive  movemeut  remains  and  is 
practically  jKiinlcss.  By  pushing  the  foreaim  forcibly 
il^iust  the  arm  pain  is  elicited.  When  the  intcretmdylar 
line  is  fixeil,  there  is  still  a  eertsiin  dt^ree  of  mobility  at 
the  elbiw-joint,  both  from  before  backward  and  from  side 

side,  accompanied  by  slight  ere|>itation  (cnicking).  The 
'  lation  must  be  made  under  anestlie^ia. 
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Treatment. — Kediiulion.     SpliiitB  or  extensiim  drpss- 
iiifj  actiiif:;  in  (lie  l"ng  jixIm  uf  the  humcnis  witli  the  fore- 


I 


Fig.  m.—Unyn  <  Jill  -if  il].  Iniiiit-ius  from  ii  1-iy  t^n  yeara  of  ^ 
normal;  skwRRii'li.  A  knun  k-iific  of  chi-  nuniial  i-]iiph.V8eal  line^  (| 
illustraleil  iu  this  pii'turp,  is  of  tlic  ntnioat  iliipurlAii(«  to  eliuble  ui 
judt^  skiagmptis  obtaiiitsi  (roni  (children.  A  mistaken  diagnoua  o( 
trnctnre  of  Lhe  inlenuil  condyle  and  cxhrnnl  oblitine  fracture  is  often 
niHdc  from  the  BkiagrHpli.  an  cmir  th»t  codIiI  be  nvoidrd  if  the  skia- 
graph were  coinparf d  Hith  thp  picture  n[  thewnml  elliow.  (Compiwe 
Plate 41,  Pig.  3.) 


arm  either  in  flexion  or  extension,     Pa'*sive  movem 
should  be  begun  early. 


t 
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(c  and  d)  Oblique  Fractures  of  the  Lower  End  of 
the  Humerus.^! II  tlie^LMihlujiu-  i'ractiires  t-itliiT  tliiiuuter 
or  tlie  inner  portiou  i)i'  tlie  ar(i<!ular  extrenjity  is  spUtofF. 
If,  as  happens  in  exceptional  cases,  Ijoth  are  fractured,  the 
iujury  might  be  dcHcribcd  as  a  diiuble  olilifpie  fracture,  or 
a/raciura  coiuly/irn,  an  surgpous  usually  sjteaU  of  an  outer 
and  au  inner  amdijius  in  this  iujury,  although  these 
'  names  are  not  known  to  the  anatomic  nomenclature. 
The  line  of  frat'ture  does  nitt,  uf  eouiiw,  always  follow 
the  same  direction. 

These  oblique  fractures  are  true  joint^fraotiircs,  and  are 
-  not  infrequently  as,-(H'ialc<i  with  inarke*l  displacement  of 
^the  forearm  at  tlic  cIlHiu-joinl.  A  provisiouid  diugnoi«is 
Kmay  be  amve<i  at  Ky  I'iircfui  p;ilp:i(i<iii  of  the  articular 
K-prominences  and  llic  ili'tci'iuiuation  of  :tl)rioruial  mobilily. 
W^  paiu  and  swelling  are  marked,  tlie  examination  ehonld 
Hbe  conducted  imder  anesthesia.  Sometimes  parts  of  tlic 
Bfrftctured  surface  and  of  the  articular  cxtreniily  itself  may 
Whe  felt.  Accurate  knowledge  of  the  normal  outlines  and 
KBomparison  with  the  .sound  $ide  wilt  usually  enable  the  Hiir- 
Keeon  to  obtain  a  correct  idea  of  the  nature  of  the  injury. 
■In  oblique  fractures  involving  one  of  the  condyles  st)me  ab- 
muction  and  adduction  of  the  forearm  is  possible  when  the 
BRrm  is  in  complete  extension  nnd  the  band  in  supination, 
Iflometinies  c^'en  without  anesthesia.  It  Is  oflen  {Missible 
ialsu  to  delei'iMlu.'wIii.-h  is  lli.-  iiiiuiiil  ^.idc,lor  iIk'  foniimi 
■can   oiilv    Ix'    iimv.'d    towar.l    tli.-    ~.miid   sj.ji'.    movi'ment 

■  toward  tlir  itijiavd  ^i.lv  h.'iii;:  itiliil.itrd  by  Ihc  blemi  ligii- 
Lnent,  wliii'h  is^tiU  jircMTvi'd  it  ilie  line  of  fl'actluvpa^wes 
Khrough  the  initldle  of  tJie  jtiint,  and  only  one  condyle 
Bb  Beparate<l. 

■  The  most  common  form  of  oblique  fracture,  and  one 
'  that  constitiiti's  an  injury-  of  freijnent  oci-un-enci-,  is — 

(c)  The  external  oblique  fracture  (fiuiriuni   Miipia 

I    e3ierrm,friiiivrn  eonili/ti  i-j-U-mi),  or  fracture  of  tlie  external 

I   (»i>dyle'( Plate  ;}6,  Fig.  4  ;  Plate  ;17,  Fig.  I  nnd  I  ./).     Ii 

ia  pmduoed  by  direct  violenee  applied  t*»  ihe  oiiii  r  |>.irlion 
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PLATE  37. 

Valgus  and  Varus  Position  of  the  Elbow  after  Fracture  of 
the  Lower  End  of  the  Humerus.— Fig.  1.— Old  oblique  fractnre 
of  the  lower  end  of  the  humerus  with  the  production  of  cubitus  valgus. 
Tlie  s^iecimen  shows  the  intense  alteration  at  the  joint  which  oocurred 
after  the  splitting-off  of  the  capitellum  humeri  (compare  Plate  36,  Fig. 
4).  Arthritis  deformans  of  the  joint :  cushion-like  thickening  of  the 
head  of  the  radius,  atrophic  condition  of  the  cartilaginous  articular 
extremities  with  moderate  thickening  of  the  surrounding  bone. 
(Author's  collection.) 

Fig.  1  a. — The  same  condition  as  showm  in  figure  1,  seen  in  the 
liTing  subject.  The  patient,  a  man  thirty-four  years  of  age  (J.  .Tanker, 
1884),  two  years  previously  had  sustained  a  fracture  which  resulted  in 
deformity  at  the  elbow.  The  illustration  was  copied  from  a  photo- 
graph.    (Author's  observation. ) 

Fig.  2. — Old  fracture  of  the  lower  end  of  the  humerus  with  the  pro- 
duction of  a  cubitus  varus.  Tlie  articular  process  in  the  specimen 
shows  little  change.  The  deformity  resulted  from  a  Iwully  united 
supracondylar  oblicjue  fracture.  The  specimen  shows  thickening  of  the 
lower  end  of  tlie  humenis  in  the  anteroposterior  direction  ;  slight  de- 
gree of  arthritis  defonnans.     ( Author's  collection. ) 

Fig.  2  a. — Cubitus  varus  in  the  living  sul)ject,  after  fracture  of  the 
lower  end  of  the  humerus.     (Author's  observation.) 


of  tlu»  joint,  or  ivdi recti ji  by  tmnsini.^sion  of  the  force  to  the 
outer  portion  of  the  joint  through  the  radius  (full  on  the 
hand),  or  l>y  tninsniission  through  the  olecranon  hiterally 
from  witliin  outward  (fall  on  the  inner  j)ortiou  of  the 
elhow  with  the  arm  in  abduction).  Tlu»  ext(*rnal  oblique 
fracture  (glenoid  condyle)  corres|K)nds  in  a  certain  sense 
to  a  backward  an<l  posterior  dislocation  of  the  forearm. 

Sj/mpfoin^f. — Abnormal  mobility  of  the  extended  forearm 
inward.  The  disappearance  of  the  normal  j)osition  of  ab- 
duction wh(»n  the  arm  is  in  extension  (later  the  arm  forms 
an  angle  with  the  vertex  presenting  outward).  I^ongi- 
tudinal  compression  of  the  forearm  in  abduction  produces 
violent  ]»ain  ;  the  outer  condyle  cjm  readily  be  felt  on 
the   articular  fragment,  which   exhibits  abnormal    mobil- 
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ity  and  crepitus.  The  fragment  is  often  displaced  upward 
by  the  pressure  of  the  radius^  or,  rather,  the  action  of  the 
biceps  and  all  the  muscles  of  the  forearm.  There  is  cubitus 
valgus  with  anterior  rotation  of  the  articular  portion 
(flexion). 

The  prognosis  in  this  fracture  is,  on  the  whole,  unfavor- 
able ;  the  displacement  of  the  fragment  is  apt  to  become 
permanent  and  interfere  with  the  normal  excursions  of  the 
joint  by  the  presence  of  abnormal  prominences  on  the 
bone  (bony  inhibition).  In  children  and  youthful  indi- 
viduals the  obstacles  may  in  time  be  worn  away  and  tlie 
function  improved  by  proi>er  exercises  and  the  use  of  ap- 
propriate apparatus,  such  as  Kocher's  pendulum  apparatus 
for  the  elbow-joint,  which  I  am  in  the  habit  of  ordering 
the  patients  to  use  at  home.  But  even  in  these  cases  com- 
plete restoration  of  function  is  never  obtained  and  the  val- 
gus (cubitus  valgus)  mav  become  permanent.  (Compare 
Plate  37,  Fig.  1  and  1  a.) 

Treatment. — RwUiction  under  anesthesia  by  flexing  the 
forearm  in  pronation  and  direct  pressure.  Splint  dressing 
in  the  most  advantageous  position  ;  the  jK)sition  may  be 
varied  from  time  to  time,  the  arm  being  placed  half-way 
in  extension,  or  in  complete  extension,  and  again  for  a  time 
in  flexion.  A  flexible,  padded  metal  splint  is  very  useful, 
because  it  may  be  bent  to  conform  to  the  change  of  posi- 
tion at  each  change  of  dressing,  which  should  take  place 
every  three  or  four  days  during  the  first  two  weeks,  and 
later  every  other  clay.  Permanent  extension  may  also  be 
used  with  advantage,  the  traction  being  applicMi  in  the 
longitudinal  direction  of  the  arm  with  the  forearm  flexed 
at  the  elbow. 

(d)  Oblique  internal  fracture  (fracfura  oblUpui  in- 
terna, frat'turtt  condyU  mterni\  or  fracture  of  the  internal 
condyle,  is  a  inucli  rarer  occurrence.  It  is  produced  by 
pressure  on  the  median  portion  of  the  articular  border  by 
a  fall  on  the  middle  of  the  ell)ow. 

Symptoms. — Severe  pain,  accompanied    by  crepitus,  is 
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elicited  by  pushing  tlie  fragment  upwani;  abnormal  mobil- 
ity, pt'rmittiug  ulMluctitm  wlicn  tlie  arm  is  iu  cxteusion;^ 
and  the  fiiigmcnt  (9in  be   (lii^plat.%11  <lireclly  toward   th^a 
humenis. 

The  prnffiiovix,  in  view  of  tlie  rili^rht  di'grce  of  defortnitv,,! 
Is  fav.iniblV. 

3;r<//»i-ii/.— U,tiiu-li.iii  is  cm-rtcd  by  extenBion  witb  thft| 
fiiriMnn  Ix'dt  nt.lln'  I'lKuw.      Sjilint  dreseinfr. 

(e  and  f)  Fractures  of  the  Condyles  {Fi-adura 
eondylica). — These  fnwturL'H  may  oeoiir  separntwly  or  j 
cumbtnution  witli  oiilwai-d  or  iiiwani  dtsiiM-jitiou.  Tin 
diagnosis  w  really  miule  by  noting  tlie  di^ithm'inent  i 
mobility  of  the  bony  part,  lu  moving  the  ell>ow  it  I 
found  that  moderate  movements  of  flexion  and  extensio 
are  jainless,  while  active  flexion  or  extension  (fjvps  vtu\\A 
nite  pain  on  aewnnil  nf  the  cliftehing  of  tlie  lateral  ligi 
nients  and  crinsi'.jii<-nl  Uigf;'"K  '^"  '''*■  fraetureil  surfaiws^l 
This  symptom,  wlii.-li  \\:\>  Hi>l  (•..ntribiileii  by  HOter,  !*■ 
of  conrse  useless  in  liltle  ,-bildnn,  nor  does  it  Jieeiir  whw 
the  eondyle  it^  not  only  broken,  bul  is  -Am  markedly  dift. 
placed. 

(e)  Fracture  of  the  internal  condyle  {fi-nHnm  e 
dyli  inlemi,  Jriirtam  epitriiehJtv,  Biihr).     This  ig  a  OoM 
mon  injury;  it  is  rarely  pnnluced  dlirct/y  hy  a  fall  or  blov 
on  tlie  eondyle  ;  miieh  more  freipieully  iniih-eii;ly  by  mm 
cnlar  action,  being  lorn  away  with   llie  internal   late 
ligament  in  altditction,  which,  if  continued,  may  add  ont^ 
wai'd  dislocation  of  the  foretirm  to  the  injury, 

^./rfOTHJ..— The  do«  u«  i.id  .liK|.liL.enient  of  the  n 
couilyle  is  sometimes  ycrv  ^^Jitrlii,  Minicliincs  very  ni.-u-kedg 
it  may  extend  as  far  uj;  ihr  livi'l  ■  if  I  he  trodiiea.     Cireitiii 
scribed  eeeliymo8e»;.      Abucuniul  iilidiiclion  is  pckSHible.. 

livtitvinti. — In  marked  displacement  of  the  fmgmel 
Kocher  reeonmiends  operative  tixntion  by  means  of  8 
tnres;  in  an  old  ea»e,  exciwion  of  the  rragnieiit.  Ko<" 
hiia  often  had  («-euwion  to  study  the  auat<iiny  of  the  joi(| 

this  operation,  and  believes  that  the  fracture  is  alwa)li| 
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producwl  by  muscular  action  and  should  be  regarded,  in  a 
sense,  as  the  first  step  in  outwanl  luxation  (compare  Plate 
39).  He  has  even  observed  disl(K»ation  to  take  place  sec- 
ondarily after  this  fracture.  1  have  so  far  never  been 
obliged  to  oj)erate. 

(f)  Fracture  of  the  external  condyle  {fntdura  rpicnn- 
dyli  edierni,  frdidura  cpicapHuli^  Biihr).  This  is  a  very 
rare  injury.  I  have  seen  it  with  inward  dislocation  of  the 
forearm,  just  as  the  one  just  descriln'd  occasionally  accom- 
panies outward  dislocjition.  DuKjnoxiH  and  trvatnwnt  are 
the  sann*  as  for  the  last-ilescribed  fractun\ 

(g)  Intra-articular  Fracture  Separating  the  Capi- 

tellum  Humeri  [Fnn-fKnt  rofti/mr  itnrtiaHi<j  KocIkm' ; 
Frminra  prorc^wfts  artinihirlH  jxirfldfis), — This  fracture  is 
entirely  intra-articular.  The  s(»parat<'d  piece  of  bone  lies 
in  the  joint  as  a  movable  IxkIv  (*' joint-mouse  ^')  ;  or  it 
may  Imh'oiuc  fixed  in  an  abuorninl  positiou  (Steiuthal).  It 
is  |)r(xlu(H'd  bv  a  fall  tm  the  hand,  that  is,  bv  a  blow  fn»m 
1h*1ow,  transmitted  throuirh  the  radius.  In  ^imw  ('as<*s, 
observeil  bv  Kocher  in  vouthful  individuals,  there  was 
more  a  peeling  otf  of  the  caitilaginous  investment  with 
sonu'  a<lhen'nt  bony  substance  than  a  true  fracture. 

Symptoms,  aceiH'ding  to  Kochrr :  Su<lden  pain  and 
apj)ea ranees  of  a  dist<u*tion  ;  slight  bloiwly  elfusion  into  the 
joint  ;  somewhat  later  the  arm  is  hehl  at  an  obtuse  angle 
and  sli^htlv  abducted  at  the  (»lbow  :  the  internal  eondvie 
becomes  very  prominent  ;  the  head  of  the  radius  appears 
to  be  snbluxate<l  ;  that  is,  it  appears  wider  on  a<*eount  of 
the  climinntion  in  the  size;  of  the  capitellmu.  The  only 
movements  inteilerecl  with  are  extension  and  supination, 
which  give  great  pain.  It  is  said  that  th(»  sepan»t<'d  j)iec<» 
of  cartila;r<'  can  U*  felt  between  the  external  eondvie  and 
the  heati  of  the  radius  when  the  arm  is  in  extension.  The 
injurv  mav  be  mistaken  for  fractun*  of  tin*  hea<l  of  the 
radius. 

The  treatment  consist^  in  r<'m<>val  of  the  loose  l)on(» 
throuifh  a  lateral  incision. 
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PLATE  38. 

Backward  Dislocations  of  the  Forearm.— Fig.  1.— Anatomio 
specimen,  showing  a  backward  dlspliiceiuent  artificially  produced  in 
the  cadaver ;  right  arm.  We  see  the  shaft  of  the  humerus  and  its 
lower  articular  extremity  ;  below  and  behind  it,  the  dislocated  head 
of  the  radius ;  and  at  the  upper  end  of  the  ulna  the  semilunar  fossa. 
The  external  lateral  ligament  and  annular  ligament  are  faitlifully  re- 
pitxluced.  On  the  anterior  sarface  of  the  humerus  the  biceps  and  its 
tendon,  and,  underneath,  the  brachialis  anticus,  may  Ik;  seen.  Behind 
the  humerus  the  triceps  with  its  insertion  on  the  tip  of  the  olecranon 
is  discernible. 

Fig.  2. — The  same  dislocation  in  the  living  subject ;  right  arm. 
Tlie  arm  is  flexed  at  an  obtuse  angle  ;  the  tip  of  the  olecranon  forms 
an  abnoniial  prominence,  to  the  inner  side  of  which  is  another  spher- 
iittl  prominence  corresponding  to  the  heail  of  the  radius.  Tlie  longi- 
tudinal axis  of  the  humerus,  insteail  of  being  din>ct<Kl  toward  the  end 
of  the  forearm,  di\'ides  it  into  a  short  i)osterior  and  a  long  anterior 
segment. 

(h)  Longitudinal  Fracture  at  the  Lower  End  of 
the  Humerus  (Fntctum  intaTon(ltffir(tj  Hiitor).  (Com- 
pai-e  Plate  ;50,  Fig.  2.)  T-fracture  (Fravtura  eondylo- 
} liter comhjJkui),  ((Vmipare  Plate  3(5,  Fig.  3.)  Y-  and 
V-fractures  (nouhle  Oblique  Frartnres). — These  severe 
inirtiires  arr  often  e<)rn]>lieat(Hl  not  only  with  fraetiire  at 
the  upiHT  articular  extremity  of  the  In^nes  of*  the  forearm 
(Plate  3(J,  Fig.  1  />),  hut  also  with  injury  to  the  soft  jxirts. 
The  lower  end  of  the  humerus  seems  to  he  particularly 
liahh*  to  longitudinal  fractures,  as  shown  by  the  prejwi- 
rjition  of  Plate  80,  figure  2,  from  a  shot-woiuul  of  the 
(liaphysis. 

The  diagnosis  is  not  imiK>ssible :  all  the  lateral  j)or- 
tions  of  th<'  lower  end  of  the  humerus  can  be  uiovt^i 
agjiinst  each  other  and  against  the  shaft  <>f  the  bone. 

Treatment. — Antiseptic  treatment  of  wounds  in  the 
soft  parts.     Kxt4*nsion  dressing  with  the  arm  extended. 
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5.  ELBOW 

(A)  Dislocations 

In  the  examination  of  dislocations  of  the  elbow-joint  an 
accurate  knowledge  of  the  outlines  of  the  normal  joint  is 
indisiwnsable.  We  feel  the  condyles,  the  olecranon,  and 
their  relations  to  one  another  in  various  positions  of  the 
joint ;  undernt^ath  the  external  condyle  the  head  of  the 
radius  is  distinctly  felt,  especially  if  the  forearm  is  alter- 
nately pronated  and  suj)- 
inated.  In  dislocations 
the  articular  extremities 
can  oflen  he  distin(?tly 
felt — ^the  head  of  the 
radius  with  its  centnd 
depression,  the  ('aj)itel- 
lum  humeri,  trochlen,  and 
the  upper  end  of  the  ulna. 
For  the  examination  to  be 
accurate,  not  only  each 
individual  b(»ny  pnmii- 
nencennist  be  rec(»^nizcd,- 
but  the  ])osition  of  all  the 
bony  jKirts  and  their  rela- 
tion to  one  another  nnist 
b(»  accurately  (leinonst  nit- 
ed,  even  iftliev  cannot  all 
be  directly  palpated.  It 
is  well  to  have  a  skeleton 
of  an  arm  at  hand  in  set- 
ting; these  injuries. 

We  distinguish  dishwation  of  both  bones  of  the  forciirm 
{Juxatio  (infihrdchii),  and  luxation  of  one  bone  alone  (Au- 
afio  r(t(lii,  Inxdilo  n/n4r). 

(a)  Backward  Dislocation  of  the  Forearm  (Plate 

38). — This  is  the  easiest  dislocation   to  ])r(Kluce  in   the 


Fig.  HI. — Kecrnt  Iwu^kwaixl  dislo- 
cation  of  the  left  forearm  in  a  boy 
fourteen  veal's  of  age  (Kriiger,  IHJHJ). 
Swelling,  prominence  of  the  olecni- 
n<m,  short^'ning  of  tlie  fcjrearm  are 
seen.  The  dislocation  was  hmIucchI 
and  jMM'fiH't  recovery  ensued. 
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tadaver.     The  arm  need  only  be  overexteuded  to  prodi 
a  tear  io  the  aaterior  s^ment  of  the  articular  oapsiil 
t)lecranou  during  this  movement  is  braced  against  the  pos- 
terior Hiipratrochlear  fossa,  and  nft«r  the  bones  have  been 
sufficiently  forcetl  apart,  the  forearm  is  suddenly  pushed 
Imckward  and  then  flexed  at  the  elbow-joint — the  disloca- 
tion is  complete.      The  arm  is  fixed  at  an  obtuse  angle 
the  elbow.       Further  flexion  is  pn>veiited  by  the  pressai 
of  the  eoranoid  procesw  iigaini^t  tiie  articular  extremity  of  j 
file  humerus  nnd  liv  the  null  i.f  the  triceps  muacle. 
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ilii-  iiiir.irui;  Kkiafi^pli.       OI^'V 
dislocation  won  redu(*d  ami  a  gi>oil  result  obtuiuwi- 

This  dislocation  frequently  occurs  lu  the  living  subJM 
and  is  oflen  prothiced  by  tlie  Mime  mechanism.     The  i 
jury  ia  said  also  to  be  prttduci-d  by  overflexiou  and  f 
lateral  movement  or  by  a  force  striking  the  lower  end  I 
the  humerus  directly  from  behind. 

The  symptoms  are  easily  understood.     The  prfHtuffl 
nence  of  the  olecranon  is  conspicuous ;  the  lower  end  of^f 
the  humerus  is  hidden  under  tlic  sotl  parts  at  tlie  bend  0 
the  elbow,  but  may  be  felt  somewhat  more  distinctly  i 
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Method  of  Reducing  a  Backward  Dislocation  of  the  Forearm. 


Fig.  83. — Overcxt<'n»ion  at  the  elbow — the  first  8tep  iu  the  manipula- 
tion. 


Figs.  84,  85,  axd  W(i. — Siiowin*;  the  Manipulations  in  the 

Skklfttox: 


/^'^ 


Fiff.  84. — ()ven*xU*nHion. 


F*ig.  85. — Traction  on  the  fon'ami. 


Fig.  86.--Flexion. 


190  FRACTURES  AND  DISLOCATIONS, 

PLATE  39. 

Outward  Dislocation  of  the  Forearm  and  Separation  of  the 
Internal  Condyle. — Fig.  1. — Anatomic  specimen  from  a  dislocation 
of  this  kind  on  the  right  arm  ;  anterior  view.  The  lateral  displace- 
ment of  the  bones  of  the  forearm  is  very  noticeable.  Tlie  articnlar 
surface  of  the  ulna  articulates  with  the  lateral  portion  of  the  trochlea 
and  of  the  oapitellum  humeri ;  the  head  of  the  radius  is  outride  of  the 
joint.  The  separated  internal  condyle  ii:^  attached  to  the  ulna  by  the 
internal  lateral  ligament. 

Fig.  2. — Same  dislocation  in  the  living  subject,  right  ann,  anterior 
view.  There  is  little  cliange  in  the  anterior  and  posterior  contour  of 
the  arm,  but  on  the  outer  side  the  head  of  the  nuliiis  fornus  a  marked 
prominence.  The  findings  are  residily  confirmed  by  palliation,  espe- 
cially when  the  forearm  is  rotated  from  pronation  to  supination. 

Fig.  3. — Bone  specimen  of  the  same  dislocation  and  in  the  same  posi- 
tion as  in  figure  2,  seen  from  the  outer  side.  Right  arm.  The  illus- 
tration is  intended  to  explain  figure  2. 


the  difslcK'ation  is  recent  and  the  swelling  is  not  very  great. 
It  can  Ih»  felt  dost*  nnder  the  skin  onlv  when  there  has 
been  ext(»nsive  laceration  of  the  soft  parts  (hrachialis  anti- 
ens,  nerv(»s,  and  vessels).  In  eonijH>nnd  dislocations  it 
may  even  b<»  seen  thn)ngh  a  tear  in  tlu»  skin.  The  line 
of  the  humcrns  d(R\s  in  A  end  at  the  extremity  of  the  fore- 
arm,  as  nnder  normal  conditions,  hut  intersects  it  so  as  to 
leave  a  small  jM>rtion  ])r(yecting  behind.  Olecninon  and 
head  of  the  nidius  c:ui  be  directly  j)alj>ate<l  and  their  ex- 
cursions determincil  by  moving  the  forearm.  The  dis- 
tances between  the  condyles  and  the  ohnTanon  are  abnor- 
mal.  The  lower  end  (jf  the  humerus  docs  not  present 
abnormal  mobility  as  in  supracondylar  fracture.  The 
humerus  is  shortened,  and  the  dislocation  cjinnot  be  made 
to  disapjK'ar  by  drawing  the  forearm  forward. 

The  dias^nosis  may  ])res(Mit  some  difficulties  in  the  pres- 
ence of  complicating  injuries,  su<'h  as  fracture  of  the  c<n'o- 
noid  pHK-iCSs.  Simultaneous  supracondylar  fracture  of  th<» 
humerus  and  fracture  of  the  olecranon  have  also  been 
observed.     In  fracture  of  the  trochlea  the  forearm  and 
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fragment  may  he  displaced  backward  with  luxation  of  the 
head  of  the  radius. 

If  complications  are  prenent,  they  may  render  the 
prognosis  unfavorabh* ;  otherwise  passive  and  active  mobil- 
ity should  be  rcstori^d  after  reduction. 

Treatment. — The  methcnl  of  reduction  is  sliown  in 
figures  83—8(3. .  As  in  every  hinge-joint,  reduction  rcijuires 
more  than  a  simple  pull,  no  matter  how  strong  it  may  be. 
It  must  l)e  eifected  without  using  force,  as  if  the  surgeon 
were  toying  with  the  Joint,  so  to  speak  ;  anesthesia  is 
usually  re(juire<l.  The  forearm  in  supination  is  first  over- 
extended so  as  to  dislodge  the  coronoid  process  fn)m  the 
supratrochlear  fossa.  M<Klerat<»  traction  then  draws  the 
forearm  forward,  while  the  other  hand  seizes  the  injured 
elbow  and  contn>ls  the  |)osition  of  the  j)arts ;  or  the  thumb 
may  be  bmced  against  the  lower  end  of  the  humerus  and 
the  other  fingers,  esjxrially  the  third  and  fourth,  against 
the  head  of  the  radius  and  olccniuon  behind,  and  by  direct 
pressure  assist  in  tlie  act  of  nnluction.  Flexion  of  the  arm 
is  now  found  to  |>roce('<l  without  any  obstacle  ;  the  disloca- 
tion distipjK'ars  ami  the  normal  contact  between  the  articu- 
lar surfaces  is  rcst^jrcil. 

After-treatment  acconling  to  general  princij)les  ;  fixa- 
tion of  the  arm  for  two  days,  the  dressing  being  changed 
at  short  intervals  and  massagi*  administered;  later  jKissive 
movements. 

(b)  Lateral  Dislocation  of  the  Forearm  (Plat(»:39). — 

Ijateral  dislocations  at  the  elbow-joint  ai*e  not  rare ;  out- 
ward disliK'Mtion  is  ni<M*e  frccpient  than  inward,  and  is 
usually  combined  with  fracture  of  the  internal  epicondyle. 
This  fracture  is  th<Mlirect  rrsultof  the  contusion  sustained 
during  the  fall  which  jmnluces  the  dislocation  ;  or  it  may 
be  a  sj)niin  fracture  due  to  the  pull  of  the  lateral  ligjiment. 
It  always  affects  the  condyle*  furthest  removtMl  from  the 
forearm  ;  hence  in  outward  disl«)cation  the  internal  con- 
dyle is  fractured,  and,  inversely,  in  inward  dislocation  the 
external  condyle. 
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Tlie  ftiroarm  and  hunienit  are  Mill  in  conliict,  but  t 
iirti(;uliitkii]  if  ahnornml.     Tltns,  in   oiitniird  ilislooutio 
the  ulna  articnl.itos  witli  th('  tnirlilfa  am!  iIjc  \ww\  of  tha 
radtUH  pmjwt.s  lirvunil  iln' julnl.     A^u  t-uli-,  ilif  linviinii  is'i| 
at  the  same  titJl■'^ii^|llal■(■.l  iHU'kwar.i.  iiriHliii-iiij:  ilic  runibi- 
uution  of  lateral  and  iioeteriur  dislifeatiun  [lu.ratm  iioefcriur    ■ 
txteiiia  OT  po«lero-liUerali«).     While  backward  dialocation 
may  occur  without  destrojiiig  the  int^rity  of  tlie  lutenil 
ligamciita  (althuugb  tlic  intertml  ligameat  13,  as  a  matter 
of  fact,  generally  ttirii),  lateral  luxation  io  usually  ass 
eiat«l  with  great  de«tnieli«ii  of  ligaments  and  fracture  a 
tlie  epiciwdyle.      This  variety   is  aku  deseribed   as   1 
iuconijilete  diKlocatioti,  iu   eontnidlriliiiotion  tu  complet 
diHlocatiim  of  the  bones  in  wlneh  uo  portion  of  one  artiei 
lur  surfaiw  reiuatus  in  coutaet  with  any  portion  of  t* 
other. 

A  lateral  disloiutiou  eari  only  be  produced  by  exa^ 
ated  movenientpi  of  al>dn(-tIon  or  adduction.     The  c 
is  gri'Htly  dirilendcd  :ind  sometimes  presents  a  lateral  t 

The  symptoms  of  a  wtmplet*'  lalenil  dislocation  t 
outsiiie,  for  iiislanee,  an-  luitnLstakable  and  need  uo  des 
tioii. 

In  incomplete outwanl  dislocation  (Plate  liU)  the  p 
nence  formed  by  the  head  of  the  radius  is  distinetly  s 
and  fell.     To  the  inner  side,  part  of  ilie  ticiehleu  c 
seiKi.'d  Im'Uv(i.'ii  ihe  fiiifrors,  and  the  sepanitMl  internal  e 
condyle  iii;iy  lie  Ml  nr  up[H?ars  as  a  markeil  promiiH 
By  jfciiily  iiii'vinj.^  ilie  parts  mider  anesthesia  a  clear  c 
ccptioii  I'f  the  eonchtions  is  at  once  obtained. 

[Recently  Eversniann '    has  re()nrted   t\\«  interestii^ 
observations   of    tlie  outward  lateral    di.^loeai 
elbow-joint.     In  l>oth  cases  the  fragmented  internal  1 
londyle  had  become  displaced  into  tlie  joint,  ami  a 
reduction  of  the  dislocation,  the  inter|H)sition  oi'  this  fi 
meiit  produced  symptoms  and  restricted  function. 
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wtTc  siilijoctwl  U)  Djicratioii  willi  giKKl  resulLs.  TlieRont- 
treii  pliut'ifrriHiliB  of  these  two  cases  aw  quite  clear.  Tliis 
jKistiibility  slioiiUl  always  be  burnt;  ia  mind  iu  this  rure 
lorni  of  ili^lueiition. — Kit.] 

Incomf^fie  hitcrrd  luxiiUon  (luxitlio  ponieiit-ttirdialu)  pre- 
sents tlie  exiernul  ejneumlyie  lu  tniirked  anterior  displttep- 
fiient,  itr  eoiiiplcU'W  separutcii  t'roui  the  bone.  The  iihia 
projt'ci:-  bi'Miiiil  (he  inner  line  of  tlie  umiand  its  articular 
•eiirfan- can  lie  felt;  the  heat!  (if  the  radius  articiilatcH  with 
the  ttrK-lite-a ;  mid  }>art  of  the  capitclluni  luiineri  may  be 

IMllpilttHl. 

Tlic  prognosis  de|>t'n<Is  on  the  complications. 
Treatment.— Ki'<lii(tioii  is  effected  umler  anesthesia 
with  the  Irji-^t  aiiiiniiil  i>l'  iiijuvy  to  the  patient  by  overrx- 
leiidin^;  tlu'  ai'Jii  iMiderdii-eet  lateral  jiressure  with  theotlier 
hand,  ioll..w..-.l  by  ti-aellon  and  flexion.  If  soinvthirig  is 
found  iiiler|ioseil  l>etw(.'«n  the  articulating  surfaces,  exag- 
gerateil  lateral  movements,  overtax  tension  witb  ulxluetion, 
etc.,  are  sometimes  HUcceasfuL  If  efforts  at  reduction  fail, 
early  ri'tnoviil  of  tlie  ol>stucle  tlmmgli  an  ineiHion  is  indi- 
cjileil,  preferably  by  means  of  a  bilateral  arthrotmuy. 
Excellent  results  niiiy  Ijc  obtiiin«d  by  this  procedure. 

(c)  Forward  Dislocation  of  the  Forearm  (Luj^iiio 

uiili/'nirliii  rnil'-rii-r). — Tliis  is  a  very  ran"  injury.      It  was 

fiirraerlv  -aid  ifiat  it  never  fK.vurriil  without  simiiitaueous 

,  fRicmirort|jei.le<^ra.am.      It  may  Ik' piWuml  by  a  full  or 

^bkiw  on  tlie  olivraiioii  HJiile  the  arm  is  ia  exticnie  flexion. 

Symptoms. — Tlie  proTiiinerii-c  of  the  olrci-aiuni  is  missed 

riun  its  normal  jxisition,  and  tlie  c.iitline  nf  the  lower  end 

f  the  lmmenii«  win  lie  felt  on  the  posterior  side  of  the  bono. 

r  tile  outer  8i<le  of  the  olecranon  is  still  in  contact  with 

e  trodden,  the  arm  lieing  almost  in  extension,  an  incom- 

fete  luxation  exists.     In  complete  dislocation  the  tip  of 

e  olecranon  is  found  in  front  of  tlie  articulating  surface 

jf  the  lower  end  of  the  humerus,  and  the  arm  is  Itent  at  an 

Wtc  angle.     Reduction  ia  effected  by  direct  pressure,  with 

lerate  extension. 
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(d)  Divergent  dislocation  of  the  forearm  {li 
niitibrni'hii  ilimynis),  tlit  ulna  lifiiig  (liwpliiced  buckwai 
and  the  radius  funvaitl,  so  thut  the  liumeruB  is  drivi'ii  like 
a  wedge  between  the  two  bi>nes  of  the  forearm,  is  a.  very 
rare  injury.  The  abnormal  [xiwtion  of  the  various  parts 
of  the  bone  can  bedetermiued  by  direct  palpation.  In  re- 
ducing the  dislocatioii  each  l>one  is  to  lie  treated  separately, 
the  ulna  by  overextensiiin  and  Iractinn,  and  then  the  radius 
by  direct  pressure. 

(e)  Isolated  dislocation  of  the  ulna  iw  an  injury  that 
oi'riiv>  wry  !;inly  liy  n  iiill  i>ii  ihe  hand  in  overextension 
and  pripiiution  of  tiit-  lipivucni.  The  symplonis  are  the 
same  aw  those  of  a  posterior  disliH^ation,  except  tliat  there 
is  no  displacement  of  the  head  oi'  the  radius.  The  elbow 
is  in  varus  position  and  tlie  ulnar  side  of  the  forearm  is 
shorteuLtl.  Ilcdaction  is  effected  by  means  of  overexten- 
sion an<l  traction. 

(f)  Isolated  dislocation  of  the  radius  is  somewhat 
more  common  and  occurs  in  varions  forms.  Injury  of  the 
raUBCulospiral  or  radial  nerve  has  been  observed  as  a  com- 
plication. The  head  of  the  radius  may  be  displaced  back- 
ward, forward,  or  outwanl : 

UncomplicatiHl  outward  dislocation  is  a  very  rare 
the  dislocation  Ix^ing  more  frecjuently  associated  withfr 
ture  in  the  upper  third  of  the  iduu  ( Plate  43).  The  " 
of  the  ratlins  may  be  felt  at  the  outer  border  of  the 
nal  condyle,  the  radial  side  of  the  forearm  is  sboi 
the  elbow  is,  therefore,  in  valgus  position.  Reduotioi 
effected  by  direct  pressure  ;  sometimes  the  elbow  muat 
brought  into  varus  position. 

Backward  displacement  is  very  rare.  It  is 
recognized  by  palpation  of  the  head  of  the  radius.  Thi 
elbow  is  midway  between  pronation  and  supination.  The 
patient  cannot  perform  extension  or  supination.  Reduc- 
tion is  effected  by  direct  pressure,  assisted  by  forcible, 
traction  on  the  forearm,  which  must  be  brought  into  vi 
position. 
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Anterior  dislocation  is  sonK'wIiat  more  com ruon.  It  is 
prmluccil  hy  ii  lilow  iigiiiiist  tile  lirad  o!"  the  nulius  froin 
behind,  nr  by  a  fall  on  the  hand  in  pronation.  The  hea«I 
of  the  radius  is  tbund  in  front  of  and  aUive  the  eapitcllum 
humeri  and  forms  a  prominence  in  tlie  rejriun  of  the  supi- 
nator mus<;les.  The  fbnaimi  is  slifrlitly  flexiil  and  pn>- 
nattid;  active  supination  is  ini))OSfiil>k-;  llixiiin  licvond  a 
ri{j;ht  an^rlo  is  impot<;»tble.  The  nidiiil  side  nf  liie  forearm 
is  shortened,  unless  the  injury  is  eonipHtiitetl  l>y  a  inicture 
ill  the  u])]>er  third  of  the  ulna  (7.  r.).  Rwluclion  is  best 
effected  by  vijromus  traction  and  sininltaneouii  supination 
with  the  elbow  in  flexion. 

In  all  thei^e  cases  of  isolated  diriUKaition  of  the  railius, 
the  annular  ligament  is  tonij  or  the  head  of  the  bone 
escapes  from  Iwneath  it.  Not  rarely,  e8i)ec'ially  in  anterior 
dislocation,  nxluction  becomes  dif)icult,  if  not  impossible, 
on  aiN,iiuiit  of  interposition  of  [mrtions  of  the  Ciip^jule. 
Arthrotomy  is  then  in<!icatcd,  and  reduction  in  forcibly 
secured  by  removing  the  interposed  tissues.  The  same 
procedure  is  indicated  in  old  cases.  The  longitudinal  in- 
oisioi;  is  made  on  the  radial  side  of  the  joint;  if  the  joint 
is  entered  from  the  fptml,  there  is  danger  of  dividing  the 
museulospiral  nerve.  In  very  severe  ca:ses  arthrotomy 
may  have  to  Iw  abandoned  in  favor  of  resection, 

The  iifler-lretitiiu-iil  of  all  these  dislocations  must  Ik  OBtT-    , 
ried  out  on  gencnil  juineiples.  ■ 

(B)  Intra-articiilar  Injuries 
Various  intra-articnlar  injuries  may  be  rmited  imder  tlie 
designation  dlrangfnmit  intenu:  f )ne  example  of  tliis  has 
already  been  referred  to  in  si]i;ir.itiun  of  the  etipitellum 
'humeri  (page  183).  Anolher  injiirv  lioerves  special  men- 
tion, not  becimse  the  etiolrij,'y  and  ^viiiplum-eomplex  are 
not  perfectly  well  known,  but  because  the  anatomic  details 
vtilt  form  the  subje<!t  of  controversy.  The  accident  occurs 
in  little  children  and  is  prtMluccd  by  the  nurse  or  attendant 
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violenlly  pulling  llic  chilli's  arm,  cither  to  pre\'ent  it  fro 
tiilliii^  or  ti>  pick  it  iiji  wlicn  it  has  »ilip|>ed  down  from  t^ 
l;i]i,  i-lr. 

Symptoms. — Tin-  nmi  hungH  at  the  siile  and  the  ellx 
is  iicld  iirjuioviililt'  ill  pi'oiiiition  ;  then?  is  no  demnnstraU 
dt'tlinnity.      Attt-iiipt  at  wiipination  iw  very  painful,  but  iu 
it  in  carried  out  and  tractiou  U  lU  the  same  time  appliet' 
fitllowed  hy  flcxiiiii,  the  {iHthiildgic  cuii<l!tion   diiiappran 
Tile  child  can  tine  its  arm  afi;aiii,  altlion^h  it  is  better  I 
liiive  it  uarriwl  in  a  wling  lor  u  few  <lays.     This  aymptoC 
complex,  which  recurs  n^in  and  agiiin  in  a  most  lypioi 
fonn,  is  ii'^rdcd  hy  siime  surgeons  as  the  result  of  HO  ii 
complete  diwlocation  oi'  the  radius  forward,  by  otliera  as  ti 
result  of  a  eumpre^iou  tit  the  uninjured  articular  cape 
at  itH  ptwtcrior  i^ide,  between  the  bead  of  the  radius  ■ 
the  humerus. 

6.  FOREARM 

All  explanation  of  the  frc<{uency  of  fractures  in  the  fol^ 
arm  ifi  given  by  its  funcliiiu  In  the  performance  of  i 
and  in  protecting  the  bitAy  against  injurieit.     We  difit 
gnish  between  fmchires  of  the  forearm — that  is,  of  I; 
bones — and  i^olal^  fractures  of  the  ulna  and  radius  alai 


(A)  Fracture  of  Both  Bones  of  the  Foreann  (F 
tura  Antibracbii) 

This  fructiire  is  iiMinlly  the  ri'i^uli  of  iliivct  violeiu 
L'Lthcr  !i   fidl   or  a  blow.'    lu   chiUliTii    inlractiona  ' 
licndinfi  of  (he  forearm  {gi-eenstiok  fractures)  are  o 

Symptoms, — As  a  mle,  ibe  jiresenee  of  u  fmotun  is  j 
(iiiw  suf^'Hted  by  the  anKuiar  diformity  (luf  axin);  < 
(ireful  examination  ul>uortiiul  niubilily  :iriil  crciiitatiiin  a 
fonnd.  Art  the  fractnivs  im-fcral>iy  iillcct  the  middhi 
third  of  the  forenrm,  tlicwc  phcmjuicua  can,  us  a  rule,  1 
demonstrated  witli  ease  and  poHilivcness,  Fractures  ( 
the  foreann  bones  near  their  lower  end  will  be  disc 
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1  «.  07  «. 
Figs.  "7  n  and  87  A. — Fmctiire  of  llie 
fomiity.  The  frs^intls  were  reduiwd  by  operatiic 
anil*!))  by  sutiirc.  Skintcrsph.  TIik  (latifnt,  J.  Srhmiilt,  n 
■yuKS  old,  fell  irma  his  v.-\irv\  anil  slfnck  itn  the  It'Ft  nrm.  FnicUire 
o(  Um  rorcanii,  with  iiiarkeil  diHUKintiuii,  wpiicially  uf  iIil-  Inwrr  radinl 
fm^niciit  w]ii(ih  vomyli^tely  overlira  the  bIuuIoh'  of  tliu  sent  ot  fnictiire 
in  the  nlna.  Tli»  luttcr  pivwntA  only  slight  diMptitti'tiit^nt  ul  the  trofi- 
mentB  i  Fig.  8Tni.  Allhongh  llif  patioiit  wna  aiifwClietizi'il,  reduction 
mm  impnmiliU;  llii-  fnij^ieiils  wen-  Ihtiretore  piLpii*J  by  nil  incision 
KUd  redaction  eSucled  by  uietuui  ut  ailvur  wire.  Good  result  (Pig, 
87  b). 
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PLATE  40. 

Fractures  through  the  Middle  of  the  Forearm.— Fig.  1.— 

Typical  disphiciMuent  <»f  the  fragiiioiits  in  froctnre  of  the  right  foreanii. 
Tile  picture  wuh  taken  fn)ni  a  lH)y.  When  he  first  came  under  obser- 
vation, the  fra^nents  hml  lK'CH>nie  unite<l  by  l>ony  union.  The  frac- 
ture wius  reduc(Hl  under  anesthesia,  t!ie  ann  was  carefully  fixed  in 
extension,  and  UandagtHl  to  a  long  dorsal  splint.     Good  recovery  re- 

SUltiKl. 

Fig.  2. — I^>n«*s  of  the  right  forearm,  anterior  view,  showing  united 
fracture  with  jNmition  of  the  fragments  similar  to  tliat  in  figure  1.  In 
the  Ridius  the  uni(»n  is  bony;  the  ulna.'^hows  a  false  joint  at  the  seat  of 
fracture;  lK)th  prcsi-nt  the  same  angular  deformity.  (Author's  collec- 
tion. ) 

Fig  '^. — SiK'cimen  of  fracture  of  left  forearm,  united  in  compara- 
tively goiKl  {KKsition.  The  two  bones  are  unit4?<l  at  the  seat  of  fracture, 
not  by  a  firm  mass  of  l)one,  but  fortunately  by  a  nt»oarthrosis.  In  the 
region  of  the  int4»n>sseous  crest  esK'h  Ijoue  presents  a  process  tii)ped 
with  a  kind  of  articular  surfa<^»,  which  articulates  with  that  of  the 
prominence  on  the  other  Inme.  In  the  ratlins  the  process  is  found  1 
cm.  alM)ve  the  seat  of  frat'tun*,  springing  from  the  shaft,  which  presents 
practically  no  alt^'ration.  The  fractun*  of  the  iimI ins  was  a  multiple 
one;  in  addition  the  |H*riph«'ral  fragment  pn»sents  a  longitudinal  frac- 
ture which  extcn<ls  obliquely  into  the  joint.  The  lower  articular  ex- 
tn'Uiitics  (»f  lH>tli  l)oncs  exhibit  a  nnxleratc  <legi*ee  of  arthritis  defor- 
mans, rronation  and  supination  were  evidently  re<ln(^  to  a  mini- 
mum. 


more  ii)  dctnil  in  ('(ninoction  with  ty])ic;il  ('])i|)]iyseal  sepa- 
ration of  tlie  nidius.  It'  hotli  hones  an*  broken  at  the 
sanu'  hvcl,  the  <lis|daeenient  is,  as  a  rnh'.  irrrater  than 
wluMi  the  Hnes  (d*  i'raetnre  an'  separate*!  hy  an  int^Tval. 

The  rehitive  ])osition  of  the  hnes  of  fracture  is  of  some 
iniportaiK'e  for  the  prognosis,  as  is  also  tlie  (piestion 
wliether  the  (HslcK-ation  has  hnmu^lit  the  hones  nearer 
top'th(M' and  h'd  U)  extensive  laceration  of  th(»  interosse(»ns 
liiranient.  for  this  niav  he  f()ll4)\ve(l  hv  eieatrieial  eontrae- 
tion  and  partial  ossification  of  the  li<r:nnent,  and.  in  ad<li- 
tion,  the  hones  may  come   into   lateral   c(nitact  with   one 
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another,  he  it  by  means  of  bony  union  or  by  a  kind  of 
conical  nrticulalton,  aa  sliown  in  Plate  40,  figure  3.  It 
follows  tliut  pronation  and  supination  may  be  greatly  inter- 
fered with.  In  the  leg  complications  of  this  eliaracter  are 
quit*  immateriut,  but  in  the  forearm  they  may  produce  a 
marked  degree  of  disability. 

Fracture  of  both  bones  of  the  forearm  near  their 


Pig.  88. — SupraixHidj'Inr  frnctare   of   licitli   Ikhh-s  of   llie   foreonn 
linna  Hgndclet,  eixty  yeare  old,   1^90).     (Compare   Plat*  4U.aiid 
!Plate47,  Fig.  1.) 

lower  extremity  deserves  especial  notice ;  it  is  comparable 
tou  siipraniailcDlar  fmcture  of  the  1^,  hence  the  term  snpra- 
cundylar  bus  been  proposed.  This  fraeturc,  like  t)"pi(al 
epijjiiyseal  sejjamtion  of  the  nidius,  is  produced  by  a  fall 
on  the  hand.  Owing  to  the  market)  deformily.  tiie  diagno- 
sis rarely  presents  any  difficidties. 

The  treatment  calls  for  careful   reduction  and  Hxation, 
either  in   supination   or    midway  between  pr<ni:itiiin  and 
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another,  be  it  hy  means  of  bony  union  or  by  a  kind  of 
conical  articulation,  as  sbown  in  Plate  40,  figure  3.  It 
follows  tliat  pronation  and  supination  may  be  greatly  inter- 
fered with.  In  the  leg  complications  of  this  chanwter  are 
quit«  immaterial,  but  in  the  forearm  they  may  produce  a 
marked  degree  of  disability. 
Fracttire  of  both  bones  of  the  foreaxm  near  their 


[.  B)4. — Snpiaoondj'lar  fTBctore  of  both  txinm  of  the  foKArm 
(Minna  Houilcltt,  sixty  yean  old,  1890).  (Comparo  Plato  46.aiid 
Hate  47,  Fit;.  >) 

lower  extremity  deserves  especial  notic-p ;  it  is  comparable 
to  a  siipmnitilliitlar  fracture  of  the  Ic^,  hence  the  temi  supra- 
condyliir  has  been  pnipowil.  This*  fracture,  like  typical 
epiphyseal  M'{Kinition  of  the  radius,  is  pnMliiec<l  by  a  fall 
on  the  hand.  Owing  to  the  markeil  deformity,  thedlagrno- 
sis  rarely  jiR'senIs  any  ditHrulties. 

The  treatment  mils  for  (nruful  reduction  arxl  fixation, 
either  in  supination  ur  midway  between  pronation  and 
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PLATE  41. 

Various  Fractures  of  the  Forearm  and  Normal  Epiphyseal 
Lines. — Fig.  1. — Speoimeii  of  fracture  of  the  fon*ariii  (right)  with 
ooheHion  of  the  call  or  of  l)oth  bones  at  the  seat  of  fracture.  TliiB 
unfortunate  condition  w  due  iiartly  to  the  abundance  of  callus  and 
more  particularly  to  the  fact  that  the  two  fniginents  of  each  l)one  teml 
to  converge.  The  illustration  distinctly  shows  this  abnormal  direc- 
tion of  the  four  fragments.  It  is  prol>able  that  the  s))lint  in  this  cjis<* 
was  t4K)  narrow,  and  tliat  the  l)ones  wen*  fonxHl  together  by  the  i»n*s- 
8ure  of  the  lMin<lage. 

Fig.  2. — Lsolat«l  fracture  of  the  nulius  al)ove  its  middle,  8h(»wing 
the  effects  of  the  biceps  on  the  position  of  the  upper  fnigment.  This 
illustration,  which  was  faithfully  eoi)ie<l  from  natuiv  (artificial  speci- 
men), represi»nt8  the  foreann  and  hand  with  a  jM^rlion  of  thc^  arm.  Tlie 
forearm  is  in  .pnmation,  but  the  ui>ikt  fragment  of  the  humerus  is 
rotate<l  outwanl  (supination)  by  the  action  of  the  bic4*iiK  muscle, 
the  functiim  of  which  lieing,  i\a  is  well  known,  supination  and 
f]exi<m  of  the  su))inate<l  foreann.  The  supination  of  tlu*  npiHT  fmg- 
ment  is  n'cognized  by  the  |K)sition  of  the  tulHTosity  on  tlu'  nulius,  by 
the  jK)int  of  ins(>rtion  of  the  bieejw,  and  esiHi-ially  by  eanfiil  (>xamina- 
tion  of  the  line  of  fracture;  on  the  lower  fra;:iiu"n(  a  loss  of  sul)stan<'e 
is  s<»en  on  the  lower  InmbT  of  the  fnictunil  surfa^'e  ronfS]>onding  to  a 
slight  proj<»ctioii  visible  on  the  upiMT  fnigment.  The  ]»roje<'tion  and 
the  loss  of  substiUHV  are  m»t  o])|)osite  one  aixtthcr;  t lie  outwanl  rota- 
tion of  the  upiH'r  fnigmont  (sui»ination)  having  eans^'d  tlu'  j»roj(»eti<»n 
to  mov«*  through  almost  l^O  dc^rers.  The  lesson  to  bt'  <lniwn  from 
this  is  that  I'vrn  in  isolate<l  fnietun*  of  the  nulius  the  arm  must  1h» 
dress<Hl  in  su]>ination  or  midway  between  sn]>inati<ui  aiul  pn»nation. 

Fig.  :J. — Kpij)hys<*s  of  the  lH»nes  that  enter  into  {hv  foiination  of 
the  <*n)ow-joint,  showing  various  centers  of  <>ssificatioii.  Frontal  s<h*- 
tion,  right  side,  'i'he  ]M^ste^io^  siiwed  snrfa<M'  S4'eii  frc^u  in  front.  We 
see  theeentirof  (►ssifieation  of  the  eapitellum,  the  internal  condyle, 
and  the  hea<l  of  tlx'  radius. 

Fig.  !Wf.  — S;igittal  s<'<'lion  throny:h  the  npiK'i- end  of  an  nina  from 
a  child. 

Fig.   1.  — IjOwer  epiphys<'s  of  the  bones  (►f  the  for<'ann. 


supitKition,    McconlinjLr    to    ir<'n('r.il    prinriplcs.       For    tliis 
reason  tli(»  treatment  oi' IVactuiv  ol'  tin*  lorrarin  i>  |):irti<ii- 
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PLATE  40. 

Fractures  through  the  Middle  of  the  Forearm.— Fig.  1. — 

Typical  disphicement  of  tlie  fra|^iient8  in  fracture  of  the  right  foreanu. 
The  picture  was  taken  fn)in  a  boy.  Wlien  he  first  came  under  obser- 
vation, the  fragments  had  lieamie  unitwl  by  bony  union.  The  frac- 
tun;  was  redueetl  under  anesthesia,  the  ann  was  carefully  fixed  in 
extension,  and  Imndaged  to  a  long  dorsal  splint.  Good  recovery  re- 
sulted. 

Fig.  2. — Jiones  of  the  right  forearm,  anterior  view,  showing  united 
fracture  with  )N>sition  of  the  fragments  similar  to  tluit  in  figure  1.  In 
the  ra<lius  the  union  is  bony;  the  uhia  shows  a  false  joint  at  the  seat  of 
fracture;  both  present  tlie  same  angular  defonuity.  (Author's  collec- 
tion. ) 

Fig  3. — Specimen  of  fnicture  of  left  forearm,  united  in  compara- 
tively good  ix>sition.  The  two  bones  are  unitetl  at  the  seat  of  fracture, 
not  by  a  firm  mass  of  bone,  but  fortunately  by  a  neoarthrosis.  In  the 
region  of  tlie  interosseous  crest  each  Iwne  presents  a  i)rocess  tipped 
with  a  kind  of  articular  surface,  which  articulates  with  tlmt  of  the 
prominence  on  the  other  l)one.  In  the  nulius  the  process  is  found  1 
cm.  alH)ve  the  seat  of  fracture,  sj^ringing  from  the  shaft,  which  presents 
pmctically  no  alteration.  The  fnKitiurt^  of  the  nwlius  wius  a  multiple 
one;  in  addition  the  |H'rii>hcral  fragment  pn»sents  a  longitudinal  frac- 
ture which  extends  obIi(|nely  into  the  joint.  The  lower  articular  ex- 
tiXMnities  of  both  l)ones  exhibit  a  UHKlerate  degree  of  arthritis  defor- 
mans. Pronation  and  supination  were  evidently  reduc^l  to  a  mini- 
mum. 


more  in  detail  in  (Munu'ction  with  typiciil  cpipliyseal  se|)a- 
ration  oi'  tin*  nulins.  li'  liotli  l)()n(\'<  arc  hrokiMi  at  the 
sanie  level,  tlic  displaeenient  is,  as  a  rnle,  <xreat(T  than 
when  the  lines  of  fraetnre  are  sc^parated  i>y  an  interval. 

Th(^  relative  ])osition  of  the  lines  of  fracture  is  of  some 
im|>ortanee  for  the  prognosis,  as  is  also  the  question 
whether  the  dislocation  has  hrouirht  the  hones  nearer 
together  and  led  to  extensive  laceration  of  the  interosseous 
Ii<rament,  for  this  mav  he  followed  hv  cicatricial  contrae- 
tinn  and  partial  ossification  oi'  the  li<x;iment,  and,  in  addi- 
tion, the  bones  mav  come  into   lateral  contact  with   one 
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another,  be  it  by  means  of  bony  union  or  hy  n  kind  uf 
conical  articulation,  as  hIiowii  iu  I'lato  4(1,  Hgiiro  .t.  It 
follows  tliat  pronation  an«i  supination  may  lie  gn^atly  iuttr- 
fered  with.  Iu  the  leg  complications  of  this  cliaractor  are 
quite  immaterial,  but  in  the  forearm  tliey  may  pnxiiiee  a 
marked  degree  of  disability. 

Fracture  of  both  bones  of  the  forearm  near  their 


Pig.  8fl. — Hupracniidylor  (raLdiiv  iit  iMitli  Ihhii-h  of  tlio  fi)ri'nnii 
(Minna  Hundcli^  Mixty  yt-ors  old,  WW).  (Umijiart  I'luit-  W  i\\»\ 
Plato  47,  Fig.  1.) 

lower  extremity  deserves  esixieial  noHrc  ;  it  is  cfHiiiKirjibli' 
toasupramiilleolarfraotureof  tile  leg,  Iiciirc  ihf  term  stipni- 
eondylar  has  boon  proposi-^I.  This  friutnrc,  like  typical 
epiphyseal  30|>aratiiin  of  the  rmlius,  is  ppMhu-ed  by  a  liill 
on  the  hand.  Owing  to  the  niark«l  ili'lormity,  tlii>  diagno- 
sis rarely  pn-seuts  auv  diffwnlties. 

The  treatment  call's  for  ennlid  iiOui-ti'ni  aii<l  lixatiou, 
either  in  supination  or  niidwiiy  butwucn  pi-nniilion  iind 


/ 


FEAcrUREH  OP  THE  VI'PEK  EXTREHlTr.  199 

miotJier,  be  it  by  means  of  bony  union  or  by  a  kind  of 
conical  articulation,  as  shown  in  Plate  40,  figure  3.  It 
"  'lows  tliat  pronation  and  supination  may  l>e  greatly  inter- 
fered with.  In  the  Ifg  complications  of  this  character  are 
quite  immaterial,  but  in  the  fureami  they  may  produce  a 
DiarkcHl  degrtf  of  disability- 

Fracture  of  both  bones  of  the  forearm  near  their 


Fig.  88. — Supraoondjlar  fraoture  of  Imtl]  iNiin-a  fif  tlie  [orrami 
)(Miiiiia  Hoadelet,  sUty  years  old,  1M90).  (Cunipuru  Piute  W.anil 
Tljite47,  Fig.  1.) 


lower  extremity  deserves  espooial  notice ;  it  is  comparable 
to  a  siipraniallet^Iar  fracture  of  the  It^,  hence  the  term  supra- 
condylar lias  been  projKised.  This  fracture,  like  typical 
epipliyseal  se[tanitinn  of  the  radius,  U  prodnced  by  a  fall 
oil  the  hand.  Owing  to  the  markwl  deformity,  the  diagno- 
sis rarely  presents  any  dit!icultieE. 

The  treatiTient  calls  for  rart'ful  redu(^i(^n  and  fixiition, 
either  in   supination  or  midway  between  pronation  and 
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PLATE  41. 

Various  Fractures  of  the  Forearm  and  Normal  Epiphyseal 
Lines. — Fig.  1. — Specimen  of  fracture  of  the  forearm  (right)  with 
cohesion  of  the  callus  of  both  bones  at  the  seat  of  fracture.  This 
unfortunate  condition  is  due  partly  to  the  abundance  of  callus  and 
more  particularly  to  the  fact  that  the  two  fnignients  of  each  l)one  tend 
to  converge.  The  illustration  distinctly  shows  this  abnormal  diret^ 
tion  of  the  four  fragments.  It  is  pi*o]>able  that  the  splint  in  this  cas<» 
was  Uk)  narrow,  and  that  the  bont»s  wero  force<l  together  by  the  prt»s- 
sure  of  the  bandage. 

Fig.  2. — Lsolate<l  fracture  of  the  radius  almve  its  middle,  showing 
the  effects  of  the  biceps  on  the  ix>siti<»n  of  the  upjier  fnigment.  Tliis 
illustration,  which  was  faithfully  oojned  from  nature  (artificial  speci- 
men), reprt^sents  the  forearm  and  liaiul  with  a  iwrtion  of  tlie  arm.  Tlie 
forearm  is  in  pronation,  but  the  npiRT  fnigment  of  the  humerus  is 
rotate<l  outwanl  (su]>ination)  by  the  action  of  the  bicejis  miLsele, 
the  function  of  which  being,  as  is  WflJ  known,  supination  and 
flexion  of  the  su])inatcd  foreann.  The  sujMnation  of  tin*  iipiK^r  frag- 
ment is  recognized  by  the  jiosition  of  the  fnlHMositv  on  the  radius,  by 
the  point  of  insertion  of  the  bi(*4'j)s,  and  I'SiKH-ially  by  careful  examina- 
tion of  the  line  of  fnieture;  on  flie  lower  fra^jincnt  a  loss  of  sulwtanee 
is  seen  on  the  lower  IwhUt  of  the  fraotunnl  surface  (Mnrcs]H»nding  to  a 
slight  jH'ojecrtion  visible  on  the  upiHT  fragment.  Tin*  i>rojtvtion  and 
the  loss  of  substiince  are  not  opiM)site  one  another;  the  outwanl  isola- 
tion of  the  u]>per  fragment  (supination)  liavinj^  caused  the  projei'tion 
to  move  through  almost  ^f^^)  degrees.  The*  lesson  to  be  drawn  from 
this  is  that  even  in  isolat<'<l  fnicture  of  the  nulius  the  arm  must  be 
dresse<l  in  supination  or  midway  between  su])ination  and  pronation. 

Fig.  'X — Epii)hys<»s  of  the  Imuics  that  ent<M"  into  the  formation  of 
the  ell)ow-joint,  showing  various  centeix  of  ossilication.  Frontal  sec- 
tion, right  side.  The  IK^sterior  siwed  surface  seen  from  in  frtuit.  We 
we  the  center  of  ossilication  of  the  capitelluuj,  the  internal  condyle, 
and  the  hea<l  of  the  radius. 

Fig.  IWf.— Sagittal  se<'tion  throujih  the  ujumt  end  of  an  ulna  from 
a  child. 

Fig.   1. — Tjower  <']>iphys<'S  of  the  bones  of  tlie  f(H"earin. 


sii])inati<)Ti,    accordinjr    to    p'ncnil    jirinciplcs.       For    tins 
reason  tlu?  tniatmciit  oi' iVactmv  ol'  the  t'orcarin  is  particn- 
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iM.-itiiin  on  a  splint  that  must  unt  be  too  uarrow. 
splint  iiiiiy  lie  applied  either  to  the  dorsal  or  the  > 
side  of  tlie  arm;  or,  better  still,  tixation  may  be  9 
by  the  use  of  two  splints,  a  long  and  a  short  one. 
ill  thfse  fractures  that  esjiecial  care  bewinies  necess 
see  that  the  splints  are  well  paddiil ;  that  the  bum 


;A^\ 


Fig.  89.— Improviaed  extenalcni  dresBing  tor  ambnlntwry  b 
of  li  rmcture  of  tlie  foreann  with  ft  Icmleiicj  to  ftiigiilar  displnoenu 
of  the  frugmenta. 


not  too  tight ;  and  that  the  hand  and  iingers  are  left  e 
posed  for  constant  inspection.  For  it  is  in  such  cases  til 
ni-glect  of  these  i)i-e<atitiona,  especially  the  application  ii 
a  i'irc;nlar  plaster-of-Paria  bandage  immediately  after  l' 
injurj',  is  most  apt  to  prtHliice  gangrene  and  ischemia 
General  Considerations).    The  dressing  should  be  ohar 
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at  tlie  end  of  about  a  week,  nnii  the  position  of  the  frag- 
meuts  at  this  time  carefully  examined.  If  one  obser\'es  ti 
teadencj'  to  angular  displacement,  with  the  vertex  of  the 
an^le  on  the  extenw)r  surface,  it  may  be  suooessfuliy  com- 
bated by  applying  an  appropxiat*  splint  to  the  extensor 
side  and  bandaging  the  arm  in  extension.  In  some  cases 
an  extension  bandage  by  means  of  CnimeHs  s])lints  may 
be  improvised  (Fig,  89).  Gentle  passive  muvements  and 
massage  should  Im  begun  early.  The  normal  course  miiy 
be  disturbed  by  various  acuidente,  .sneli  as  delayed  ealllls- 
formation,  tbc  formation  of  a  fiilse  joint,  cte.  These  com- 
plications uiust  be  treated  on  general  principles. 

[The  treatment  of  fracture  of  both  bones  of  the  foi-earm 
Ja  a  very  im[x>rt^nt  one.  Not  only  must  we  avoid  too 
narrow  splinttf,  which  press  the  bones  t^^ther  at  the  scat 
of  fracture,  but  it  is  very  important  to  avoid  exceHsive 
preasiire,  whicli  can  be  easily  produced  in  this  region. 
Pressure  sufficient  t«  do  harm  is  not  necessarily  associated 
with  pain  and  discomfort  to  the  patient.  This  undue 
pressure  produces  marked  anemia  of  the  muscles,  which  if 
pri'sent  a  number  of  days  is  usually  followeti  by  an  inter- 
titiat  myositis.  The  muscle  is  replaced  by  fibrous  tissue 
ind  the  loss  of  function  which  results  is  a  permanent  one. 
This  can  be  avoided  by  well-padded  spHnLi.  Blanket  un- 
[ueetionably  is  the  best  form  of  padding.  If  the  fracture 
if  the  shaft  is  near  the  elbow-joint,  the  ellww  should  Iw 
Ixed;  that  is,  the  anterior  or  volar  splint  should  be  u 
iglit-angled  wire  or  tin  splint.  The  posterior  splint 
hould  extend  from  the  tip  of  the  olecranon  at  least  to  the 
:mickles.  In  fracture  of  the  middle  of  the  shaft  of  these 
imes  or  lower  down,  it  is  uimeeessary  to  fix  the  cHkiw- 
joint  unless,  on  at«ount  of  ]>osition  of  the  fracture  and  a 
tendency  to  diMptacemcnt,  we  wisli  to  fix  tlie  forearm  in 
forced  supination  or  semisu  pi  nation.  This  can  only  be 
accomplished  by  the  fixation  of  the  elbow.  In  chijtlren 
frequent  dressings  and  massage  are  ver\-  important  in 
lihese  fractures.     Such  measures  allow  frec|uent  inspection 
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PLATE  42. 

Fracture  of  the  Olecranon  and  Coronoid  Process.— Fig.  1. 
— Anatomic  specimen  of  fracture  of  the  olecranon,  artificially  pro- 
(lui^ed.  Posterolateral  view,  right  arm.  The  broken  tip  of  the  olec- 
ranon is  drawn  upward  Ijy  the  triceps  miiHc^le.  Tlie  reparation 
between  the  fragmentH  i.s  increaseil  to  the  maximum  by  the  flexe<i  posi- 
tion of  the  forearm  ;  the  ellx)w-joint  is  widely  ojiened,  as  always  hap- 
jjens  in  fnicture  of  the  olecranon.  The  e^irtiluginous  articular  surface 
of  the  lower  end  of  the  humerus  is  exjKwed  on  each  side  ;  the  head  of 
the  radius  and  external  lateral  lij^ment  are  to  Ik*  seen. 

Fig.  2. — Hone  specimen  of  an  old  fracture  of  the  olecranon  in  which 
the  union  was  libnms.  Traces  of  arthritis  deformans.  (Author's  col- 
lection. ) 

Fig.  li. — Section  from  a  fracture  of  the  olecranon  in  which  the  union 
was  ligamentous. 

V\}r.  4. — Fracture  of  the  coronoid  process  with  the  bnichialis  anticus 
must^le,  which  is  ca]Kible  of  displacing  tlu*  up|)pr  frnginent.  Left  fore- 
arm, int4Tnal  view. 

and,  if  nccessiirv,  correction  of  the  position  of  the  fnijr- 
nicnts.  Tcndcncv  to  displaccnicnt  is  friMpicntly  niarkccL 
Hci'orc  l)onv  nnion  is  ('(Mnplctc,  ii' tliorc  is  slii>^lit  angnlar 
drforinity  it  can  !)(»  molded  into  a  proper  }>ositi(>n  by  nias- 
sa<^e  and  tlie  |>roper  adjnstTnent  (►f  pads.  Tins  is  espe- 
cially trne  of  the  jri't'C'nstick  fractnre  in  children.  The 
finp'rs  shoidd  never  h<»  fixed  in  the  dressing. — Ei>.] 

(B)  Fractures  of  the  Ulna 
(a)  Fracture  of  the  Olecranon  (Phites  iM)  and  42). — 

This  iVaetnre  is  nsnally  pnKhiced  l>v  a  fall  on  the  elhow, 
— that  is,  hv  (lirrH  viol(»nee, — verv  nirelv  hv  ninscnlar 
action  of  the  trice}>s  or  by  compressing  the  olecnnioM 
agjiinst  the  posterior  snrface  of  the  hnmerns  in  overexten- 
sion. 

The  symptoms  an*  obvions,  as  one  nsnally  has  to  deal 
with  a  transverse  fractnre  throngh  the  middle  of  the  olec- 
ranon,  with  distinct  separation  of  the   fragments.      The 
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iipjter  fragment  is  drawn  u|>wtir(l  by  tlie  trict-prt.     Owing  I 
to  the  superiioial  (Ktsition  of  tliL'  olei;rfinoii,  tht;  uiiiditiiia  1 
\»  readily  determined  by  ]ifil|mti<iii.     The  jnint  and  tlio 
remaining  bony  prominences  of  the  articnlar  repion  re- 
main intact,  exeept,  of  lourse,  tlint  the  extravn^lion  pro- 
duced by  the  fracture  aW  iiffecls  the  joint.     The  patient  is  i 
nnahle  tu  extend  the  arm.     As  a  rule,  tlic  upper  fragment  J 


Fit;.  Swi.— Skiii«r.iplicita  fmclnreof  llie olOTraiinn.  IJeoter,  u roofer, 
FL^hli'i'ii  ^vrar^  <il<i,  fi^II  oji  lim  pIIkiw.  ClinuiiU.v  Van  !iyiii|ib)iiLH  of 
fmctUTP  ot  tht  olecranon  wriv  fiiiiii<l.  In  the  tikia^cmpli  therv  is  foiiuit, 
in  wlditum  l<i  this  fracture,  a  Htwurcd  fnirtiirc  of  the  up|KT  Brtieular 
ejctfeinity  of  the  ulna,  sejianitiuf^  the  Uise  of  the  uorunoul  pruttwa. 
Good  reciivery. 

may  Im;  biijn(iht  down  fur  i-iiongli  to  elicit  eivi)it;Uion  by 
moving  it  from  side  to  side. 

If  tlie  coiitaet  of  the  fragments  lisis  been  maintained  by 
the  pgirtial  preservation  of  the  pi^rioste^  investment  and 
the  lateral  fiber»  of  the  tendon,  the  prognosis  is  very  fav-   I 
orable   for  firm  bony   union   without  operation.     If  the 
fragments  are  separat4Kl,  b«ny  utiion  is  hardly  to  be  eX'  I 
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[wcted.  In  most  cases  the  boiii-s  l>e«ime  imibKl  by  con; 
neclive  tieaue.  Tliia  is  partly  due  to  the  fact  that  the 
fragments  are  not  ciivered  by  jieriostt'um  on  tin-  side 
directed  toward  tlie  joint,  liut  posscHta  thick  cartilaginons 
investment,  whilo  on  the  outer  side  they  art'  covered  with 
a  dense  layer  of  libRHiti  tiesne  (insertion  of  llie  triceps 
tendon).  For  this  i-caisoii  calhis-forniation  is  relatively^! 
slight.  _  _  I 

Treatment. — Attention  mnst  first  be  directed  to  the 
factors  which  prodtioc  the  i^paration  ;  hence  the  arm  must 
be  dresswl  in  complete  extfinsion,  because  in  this  position 
the  lower  fragment  is  brought  iis  ni-ar  as  possible  to  the 
upper,  whieli  is  drawn  upward  by  the  triceps.  It  is  often 
advisable  to  evaeuate  the  blottd  from  the  joint  by  aspira- 
tion if  it  appears  that  the  tensioti  of  tlie  cfTiision  contribtitos 
to  the  seiiaration  of  the  fragments.  The  upper  fragment 
is  then  fixed  as  nesir  the  lower  as  ]K>8siblc.  This  fixation 
is  liest  accnniplished  by  means  of  narrow  strips  of  adhe- 
sive plaster  passed  around  the  tip  of  the  olecranon  and  at- 
tached to  the  flexor  surface  of  the  forearm  on  both  sides. 
Primnry  suture  of  the  fragments  may  be  rcwirtj-d  founder 
certain  conditions,  if  the  surgeon  has  complete  conlidi 
in  his  asepsis;  but  it  is  not  to  be  recommended  asaroui 
metliod,  and  should  be  attempt(«l  oidy  when  all  the  & 
ties  of  a  clinic  are  at  hand. 

For  the  rest,  the  treatment  is  the  same  as  that  of 
other  articular  fracture.     It  is  important  to  begin  rai 
of  the  triceps  early  ;  and  it  mny  be  jxiinted  out  in  this 
uectioo  that  uiussage  treatment  of  olerranon  fnietures,  I 
that  of  fractures  of  the  patella,  has  receiilly  giveji  v 
good  results. 

[In  fractures  of  the  olecranon,  if  the  fragments  are 
fixed  by  suture  the  treatment  should  always  be  in  foj 
extension.  The  arms  should  be  placed  on  one  long 
rior  splint  extending  from  a  point  just  below  the  ine 
of  the  |>ectoraIia  major  to  Ijeyond  the  finger-tips ;  the  upi 
fragment  and  triceps  fixed  and  pulled  down  by  adheat^ 
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straps.     Tlie  non-operative  treatineDt  of  fracturts  of  the 
olecranon  lias  many  olijeetions.     In  the  tirst  plaee,  there  - 
is  so  much  swelling  and  joint  effusion  itiat  the  i'ull  exten- 
sion dressing  cannot  he  applied  for  three  or  four  days  ;  in 
the  second  place,  this  position  of  full  extension  and  abso- 
Inte  rest  to  the  joint  must  be  maintained  for  at  least  two 
weeks.     At  this  time  we  an?  between  two  dangers  :  fur- 
ther pnilonged  fixation  and  extension  is  likely  to  result  in 
moi-e  or  less  ankylosis  of  the  elbow-joint,  luxsause  in  this 
fracture  there  is  always  some  injury  of  the  eajwule  nnil  the 
synovial  membrane,  while,  on  the  other  hand,  early  iMi^sive 
motion  and  the  rhuiige  of  the  position  to  one  of  fiexion  are 
very  apt  to  separate  the  fragment**.     For  this  reason  many 
sni^ms  prefer  the  immediate  operative  treatment  of  this 
fracture.  The  ojH.Tiition  is  vorj'  simple  and  ean,  if  necessary, 
lie  ]>erformed  under  cocuin.     The  fragments  can  be  p<!r-   ' 
fectly  approximated  by  a  single  silver  wire.     If  there  is   | 
niiicli  swelling,  the  operation  can  be  delayed  for  a.  few  days  .1 
without  harm.     At  the  operation  tlie  most  careful  technic   { 
should  be  maintained.     After  the  approximation  of  the   1 
fragments  and  closure  of  the  wound  without  drainage,  the 
arm  can  be  fixed  for  a  few  days  in  full  extension  ;  after  j 
three  or  four  days  the  arm  can  be  platMnl  in  a  position  of 

I  flexion,  which  position  can  be  increased  every  few  days  up 
to  a  position  of  almost  complete  flexion.     From  my  own 

I  experience  the   operative  treatment  of  this  fracture  has 
given  better  results  not  only  for  the  nnion  of  the  frag- 
ments, but  for  the  funr'tion  of  the  elbow-joint. — Ed.] 
(^i)  Fracture  of  the  Coronoid  Process  {Plate  42). — 

This  fnietiiri' if  nii-f  iiml  ^^  ii>ii:il[y  tiii.-iTved  in  combina- 
tion with  biiehward  disli.i';ili..ii  nl'lln'  llii-.'ami.  It  isonly 
when  the  line  of  fritctiiru  runs  through  the  base  of  the 
I  process  that  the  fnieture  is  acted  on  by  tlie  brachialis  an- 
tieus,  for  this  muscle  is  attached  not  to  the  tip,  but  at  a 
point  considerably  below  tJie  tip  of  the  proce.'w.  [Thia 
anatomic  [mint  is  frequently  forgotten. — En.]  The  fiucture 
in  its  uuoomplicated  form  is  produced  chiefly  by  a  force 
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PLATE  43. 

Isolated  Dislocation  of  the  Head  of  the  Radius  with  Frac- 
ture of  the  Upper  Third  of  the  Ulna ;  Marked  Displacement  of 
the  Fragments. 

Fig.  1. — AiiatxHiiio  prviianition  of  this  typical  injury.  I^eft  ami, 
outiT  view.  Tlie  uliia  presents  uiarkud  dispLu^iiifiit  of  the  fragments. 
Above  the  olecranon  the  head  of  the  radius  u  in  plain  view  ;  lictween 
the  two  bones  is  the  anconeus  muscle,  in  cxuitai't  with  the  anterior 
surface  of  the  upjier  ulnar  fragment.  In  front  of  the  lower  ulnar 
fragment  the  extennor  carpi  ulnaris  has  l)een  ex|MR(ed.  Helow  the 
fragment  the  flexor  digitorum  profuudis  and  flexor  caqii  ulnaris  are  to 
be  wen. 

Fig.  2. — ^The  same  injur>'  in  the  living  subject  Right  arm,  outer 
view.  Copied  fnnn  the  photograph  of  an  adult.  (Author's  ol)serva- 
tion.)  The  angular  defonnity  of  the  ulna  at  the  seat  of  fracture  and 
the  i)ix>minence  fonned  by  the  head  of  the  radi us  an' ver>' conspicuous. 

Fig.  3. — liony  sjK'cimen  of  the  sime  injury,  also  showing  the  left 
arm  fi-om  without  in  tlie  same  ]Misiti(m.  This  may  hel])  to  explain 
ligun?  2.  Tlie  hea*!  of  the  radiiLs  is  disi)l{iced  more  anteriorly  in  this 
siieeimen,  while  in  figure  2  the  di.splaetMnent  is  moiti  external.  [This 
is  a  vrry  rare  fracture. — Ed.] 


that  l)rin^s  the  lowrr  end  of  the  huinenis  a^inst  the  an- 
terior side  ol'  the  idna — that  is,  against  the  eoronoid  pro- 
gress. 

'^llie  symptoms  are  those*  of  a  sc^vere  joint-injury. 
Owing  to  th<"  thickness  of  the  soft  parts  on  the  anterior 
aspe<"t  <»f  the  Joint,  the  fragments  eannot  l>e  diix>ctly  pal- 
pat(Ml.  Wy  careful  palpation,  however,  it  is  discovereil 
that  the  Imjuv  proniinenees  an'  intaet.  The  olwranon 
sometimes  projects  a  litth'  hackwanl  (suhhixation),  but  can 
he  replaced  hy  slight  tracti(m  on  the  forearm.  If  the  elbow 
is  ilexe<l  at  an  obtus<»  angle,  this  displacement  of  the 
oh'i'ninon  can  1m*  brought  about  by  pushing  the  forwirm 
baokwanl  and  inunediately  reduced  with  the  pnuluetion  of 
cre|)itus. 

The  treatment  includes  ecnnpU'tc*  re<luction  by  <lrawing 
the  forearm  forward,  follow(?d  by  fixation  in  acute-angled 


^1 
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flexion.     In  general,  tlie  man  agon  lent  i.s  tliu  t;amo  a.^  that 
of  other  joint  fractures. 

[Tiiia  fracture  is  quite  frequfjitty  overlooked.  The 
callus- format  ion  may  be  excessive,  and  later  very  innch 
restrict  flexion  at  the  clbow-joinL  Recently  Carl  Beck  * 
has  reported  three  very  interesting  cases  illustrated  with 
X-ray  phntograplis,  I  have  ob.-<erve<l  one  case  in  which 
it  was  necessary  to  chisel  away  tiie  callus  al>out  the  coro- 
noid  process  in  imler  tn  rpsdm'  joint  function.^ — En.] 

(c)  Fracture  of  the  Upper  Third  of  the  Ulna  with 
Dislocation  of  the  Head  of  the  Radius  (Plate  4;S).— 
Tlio^e  ixmiiiii^ -.1"  tlif  linilw  wlik'h  TOiilain  twii  Ijoucjt — 
),  f.,  the  furearni  and  leg — present  certain  typical  altera- 
tions which  are  quite  easy  to  explain.  If  both  bones  are 
broken,  there  may  be  any  di^ree  of  deformity ;  the  behav- 
ior of  tlie  t^vo  Irones  is  identical.  If,  however,  one  bone 
only  is  broken,  the  remaining-  Ixme  acts  as  a  sort  of  splint, 
and  no  doubt  prevents  the  piTiduction  of  a  high  degree  of 
displacement.  Hence,  if  on  superficial  examination  there 
seems  to  be  a  fracture  of  only  one  bone,  with  marked  dis- 
placement of  the  fragments,  the  other  bone,  as  a  rule,  must 
have  sustained  a  fracture  or  a  dislocation.  The  observant 
practitioner  will  notice  in  his  practice  that  fractures  of  tlie 
ulna  with  marke<I  deformity  are  usually  attended  with 
dislocation  of  the  head  of  the  radius,  and  that  fractures  of 
the  tibia  are  similarly  combined  with  dislocation  of  the 
head  of  the  fibula. 

Fracture  of  the  ulna  in  it»  upper  third,  with  marked 
sogular  defomuty  and  shortening  of  the  bones,  combined 
I  with  dislocation  of  tlie  head  of  the  radius  which  is  nsnally 
\  Ulterior,  constitutes  a  typical  injury.  The  illustrations  on 
I  Plate  43  are  very  characteristic,  and  fiiithfnlly  reproduce 
I  the  conditions  that  I  have  often  hud  occasion  to  observe 
I  in  the  living  subject.     The  symptoms  of  the  fracture  are 


Ifratitre  on  fraiitiirc  uf  tlie  coroDuid 
I  prooMB  see  Progre^ve  Medioioe,  tor  l)cceml}er,  Y.*Yi. 
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very  apparent,  ami  tlie  diagnosis  never  prvsenU  any  diffi- 
culties. On  ihe  other  liiiiid,  tlie  iiijnrj'  at  the  ellxiw-JDiiit 
»iil)!i^liiiK  in  ilisliKSitii>ii  nl'tlie  niiiiiis  ifi  nt^eii  nvtrliioked  ; 
by  oarefiil  etmiy  of  the   introduelory  remarks  tliis  vxvnv 


Fip.  91  o.  Fijt.  BU. 

Figs,  !>lii  nntl  Villi. — Fracture  ot  the  ulria.  <>|>cnitive  rednctimi. 
Bone  snlurv.  Skiiii^ph.  SiMthnuiiiii,  forty-iiine  ymn  ot  a|i;e,  tell 
from  a  wi^on  nnd  wbh  run  nver.  Fructnrr  of  the  loner  luilt  of  Ae 
ulUB  with  mnrkeil  displncement  of  the  [ntfciiienle.  Vain  uttempte  at 
reduction  under  nacstheiiia;  the  deForiiiity  persisted  (Fig.  Olul,  hence 
openttivp  pxpusure,  replacement,  nnd  lune  nntiirc  (Fig.  9lb).  Good 
renovery.  [This  Lllnstnition  ii^n  k"«1  i-.timiplr  of  u  tnwked  sejmnitioti 
of  the  tntuiuputa  when  uiil,v  one  hmte  in  the  toi'cann  is  lii'oken. — Ed.] 


may  be  avoided.  The  displacpment  of  the  fragment  is  so 
great,  and  llie  eonaequent  shortening  of  Ihe  ulna  «>  marked, 
that  the  radins  must  necessarily  l>e  either  fraeiiired  or  dis- 
loeated.  If  the  .snrgenn  will  examine  the  elbow-joint,  he 
will  miss  the  head  of  the  radius  from  it^  normal  pifsition, 


FBACTVRE.1  OF  THE  UPI'EE  EXTREMITY. 


211   , 


and  fiml  it  either  on  the  external  eiiiidyle  ur  on  tlie  ante-  J 
nor  surface  of  the  joint.     Tlie  prognosis  is  fiivorable,  1 
)>nivi<ling  the  correct  iliugiiOMitt  iias  been  made  early,  for  > 
rethietioii,  as  a  rule,  presents*  nn  particular  diflirulties  if  it   , 
is  |>erforme<l  uuder  anesthesia.     The  jMisItioii  of  tlie  frag-   ■ 
inente  is  oorrecteil   by  vigoroun  traction  iin  the  forearm, 
after  which  the  foreurm  is  flc-xed  and  direct  pressure  ap-  1 
plied  to  tlie  hejid  of  the  radius.     Tlie  head  <jf  the  radiu»  J 
Hometimes  niauifcHts  a  teodency  to  re{>eute4l  luxation,  es[>e-  j 
cially  snblnxution  forward.     It  w,  therefore,  wise  to  difsB  j 
the  limb  with  the  forcurni  at  least  at  a  right  angle  and  in  1 
snpiiuilion,  and  to  add  a  BofV  {tad  iu  the  bi^nd  of  the  ellmw  I 
to  produce  moderate  pressure  on  the  head  of  the  radius. 
[The  )M>8ition  of  acute  Hexioii  1  found  most  eatlr;factory  iu 
these  cases. — Ed.] 

Iu  old  eases  of  tliis  kind  .i.-ti'oloiiiy  al  tlie  ne:il  of  fracture, 
and  urthnitomy  to  effect  i-cdiirii.iu  of  ilic  luail  i  it"  tiie  radius, 
or  resection  of  that  Imiiiv  iirmiiltK'iK'c  mav  l>i'  r'i'i|uired. 

(d)  Fracture  of  the  Shaft  of  the  Ulna.— When  the  i 
arm  is  pnl  I'orlli  to  fjiiac.l  ;niaiu-l  ;i  l*:tll,  -"  ihal  the  lure-  ] 
arm  strikes  the  groiim!  wilh  \W-  ,ll.nn-i..iin  tif.scd  :  or  if  ; 
tlie  arm  is  raisetl  to  wuiil  otVa  blow,  the  Imjiic  ihat  sntlera 
must  is  the  ulna,  which  is  ot\en  broken  iu  one  of  these  ] 
two  ways.  Such  fractures  are  direct,  and  may  be  correctly 
termed  "  |«rrying  fractures."  The  fracture  rarely  resulte  1 
from  iiKlireet  violence. 

The  diagnosis  is  readily  made,  owing  to  the  super6cial 
insitiou  of  the  ulna,  which  enables  one  to  determine  with- 
out difiicully  the  luvfaiicv  of  ulaionnal  mobility  and  erepi- 
tation.  Treatment  is  the  same  as  that  of  fracture  of 
Iwth  houes  of  the  for.-ann  ;  if  liic  mdius  is  intact,  tlie  dis- 
location is  rarely  very  iiiarUrd. 

(e)  Fracture  of  the  Styloid  Process  of  the  Ulna. — 
This  ia  rare  by  itsrifand  r;i-ily  d.^trrfd  l.y  careful  [mlpa- 
tion.  Recovery  is  apl  lo  l-av  a  (iilsc  joiiil.  For  further 
discussion  of  this  fraelurc  see  the  section  on  Typital  i'l-.ic- 
ture  of  the  Lower  Radial  Epiphysis. 
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(C)  Fractures  of  the  Radios 
(a)  Fracture  of  the  Head  of  the  Radius. — The 
symptoms  are  ohviimslv  tliDse  of  an  articular  injury  and 
lliL'  iincidi'iit  irf  witliout  doubt  ^ifU'ii  re^pirdcd  as  .si]ii|)lo  contu- 
sion or  dislorticin  of  tliu  jiiini.  The  fracture  is  cimipletely 
intra-artioular,  and  may  !«■  complete  or  iiicomplGte  (lissure- 
fracture,  infraction).  In  the  latter  case  tiie  diagnosis  is, 
of  course,  very  difficult,  and  «iuuot  be  positively  made. 
Complete  fractures  may 
be  recognizable  if  the 
hea<l  of  the  radin:^  is  mov- 
able by  itself  and  crepita- 
tion is  produced,  but  this 
is  not  always  tbe  case.  It 
often  happens  that  the 
movement  of  the  head 
during  supination  and 
pronation  is  not  inter- 
fered with.  Pain  is  of 
eotirse  localized  to  the 
region  of  the  head  tif  the 
radius. 

The  fracture  may  be 
prmlucctt  by  direct,  but 
more  frequently  by  in- 
direct, violence,  such  aa 
a  fall  on  the  hand  with 
the  elbow  in  extension  or 
flexion,  a  piece  being 
broken  out  of  tlie  head 
eaiiuentia  capitata — so-called  chisGlr|^ 


Fig.  aa.  Fi^.  m. 

Fi)CR.  ff2  and  93.— Fnicture  uf  tile 
haul  at  the  mdiiu  In  n  wnmiui 
Iwenty-eight  yeara  old,  prudncMl  by 
a  full  on  the  iratetretthed  Iiwid. 
The  ellKiw-joiDt  (urms  an  olituFv  an- 
gle. PronnUon  diffionlt.  The  head 
al  the  radios  projecls.  Reseotion. 
Reoo%-ery  (1889).  The  fragment  was 
nnit«d  to  the  boue  in  a  position  iit 
diflnnttion. 

s  at  the 


of  the  radii 
fracture. 

Treatment. — As  we  liave  no  means  of  directly 
eneing  tbe  position  oi'  the  fragment,  recovery  often  leai 
considerable  deformity.     In  the  dressing,  the  elbow-  and 
wrist-joints  are  of  course  to  he  placed  at  rest,  and  direct 
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pressure  may  be  applied  to  tlie  head  of  the  radius.  But 
in  spite  of  every  form  of  treatment  indicatiKl  for  joint- 
fractures,  cuDHiderable  stiil'nc)>!!  of  the  elbow-joint  may 
remain,  and  Inter  make  it  ncceBrtary  to  resect  the  head  of 
the  nidiiiB.  The  radial  nerve  is  sometimes  injured  in  this 
fracture. 

Fracture  of  the  neck  of  the  radius — that  is,  l>elow  the  | 
head — is  very  rare.     The  eliiel'  syniptiiin  in  a  failure  of 
the  head  to  move  with  the  Iwme  in  pronation  and  supina- 
tion ;    a    Ixmy    pn.imiiience    Diuy    be    telt  at  the   scat  of    I 
fmetiire.     The  treatment  iw  the  same  an  for  tlie  last  variety,  l 

Traumatic  epiphyseal  separation  at  the  np[>er  end  of   j 
the  radius  in  extremely  rare,  and  is  of  course  only  observed 
in  chihlren  (see  Flate'4l,  V\g.  .'i).  ' 

(b)  Fracture  of  the  Shaft  of  the  Radius. — The  j 
rarity  of  fracture  of  the  shaft  of  the  radius  alone  forms  a 
etrikiug  contrast  to  the  fre<juency  of  the  corresixmdiug 
acci<]eut«i  in  the  ulna.  Tho  fracture  may  l>e  direct  or  indi- 
rect. The  Ki/injilmiiK  are  oltvions  anil  tlii'  tUnrpmnln  presents 
no  diffieultiw.  F.ii-  llie  (Ict'onnilv  :m.l  lrr.i'l,„r„t.  eompare 
the  paragraph  on  Friiclurrs  ><{'  flir  I'nnMnii  (|i:iy:c>  lift!). 

(c)  Fracture  of  the  Lower  Radial  Epiphysis  (Colles* 
Fracture)  (Plates  44,  4.5,  46,  and  47). — This  is  a  veiy 
common  fracture  ami  of  the  greatest  practical  im|K)rtauce. 
It  is  justly  called  a  typical  one,  because  the  symptoms  are 
exceedingly  characleristic  and,  with  sligiit  variations, 
appear  constantly  in  every  case.  Our  knowle<lge  of  tlie 
most  ini|K>rtJint  fartore  in  its  prudiiction  lias  recently  been 
greatly  enriched  through  the  agency  of  the  liontg«-n  rays. 

Fractures  of  the  lower  end  of  tlie  nidius  include  the 
following: 

1.  True  e/jipliffxeal  aepariilum  (see  under  d,  on  page 
226). 

2.  Incomplete  fradiireH  or  fUnured  /radai-es,  so-called 
typical  contusions.  They  rarely  occur  by  theinsu'lves, 
being  usually  oombinwl  with  fracture. 

3.  (hmjtbte  fruciuieK,  which  may  be  either  traiinvrree  or 
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PLATE  44. 

Typical  Fracture  of  the  Lower  Radial  Epiphysis.— Fig.  1.— 

Anatomic  fqiecimen  showing  a  longitudinal  section  of  the  left  arm  with 
fracture  of  the  lower  radial  epiphysis.  The  line  of  section  goes  through 
the  radius  and  carpus,  the  third  metacarpal  bone,  and  the  plialanges 
of  the  middle  finger.  The  typical  displacement  of  the  fragment  is 
seen;  the  axis  of  the  radius  and  hand  is  interrupted  by  small,  obliquely 
placed  fragments,  and  simulates  the  appearance  of  a  bayonet.  Tlie 
end  of  the  upper  fragment  fonus  a  prominence  on  the  volar  surface, 
corresponding  to  which  an  angular  depression  is  found  on  the  dorsal 
surface. 

Fig.  2. — The  same  fracture  in  the  living  subject.  Copied  from  a 
]>hot4)graph.  Ix'ft  ann,  inner  view.  Tlie  typical  deformity  is  at  once 
re<*/jgniz(Ml,  c<msisting  of  a  pntminence  tm  the  volar  surface  formed 
by  the  lower  extremity  of  the  bones  of  the  forearm. 

oW/V/wf.  A  transverse  fnu'tiire  involves  the  entire  width 
and  thickness  of  the  bone,  and  therefore  belonp^  to  the 
ehiss  <»f  snpraeondyhir  fraetnres.  The  line  of  fnietnre  is 
nsuallv  fonnd  abont  1.5  to  2  cm.  above  the  lower  articular 
snrlace,  at  the  jKjint  where  the  compact  bone  of  the  diaphy- 
sis  is  re|)hi<*ed  by  the  abundant  spongy  outgrowth  of  the 
articular  extremity.  The  boundary-line  between  these  two 
s<'ctions,  for  afiatnmic  and  mechanical  reasons,  is  ver>' 
liable  to  fracture.  The  length  of  the  epiphyseal  fragment 
varies  between  5  and  40  mm.  The  line  of  fracture  is 
usually  iKiu'cr  the  articular  surface  on  one  side  than  on  the 
other,  <lcpending  on  the  mo<h'  of  production  of  the  fracture. 
Muhii)I<'  fnictiu'cs  at  this  |M)int  are  much  more  common 
than  was  formerly  supposed,  esp<'cially  the  form  known  as 
a  Y-fracturc,  extending  into  the  joint. 

In  addition  to  these  transverse,  or  somewhat  obb'que  in- 
coni|>h*t(*  I'nictures,  we  have  obIi«|ne  fractures  which  do  not 
involve  the  entire  width  and  thickness  of  the  bone.  A 
fragment  of  variabh*  size  is  split  off  from  the  styloid  pro- 
cess of  the  radius,  usually  together  with  the  <lorsal  border 
of  the  articular  surfa<'e.  These  fractures  are  rarer  than 
was  formerly  sup|)osed. 
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[The  most  n-ceut  and  elaborate  contribution  to  fractuw 
of  t)ie  tower  end  of  the  nidius,  wiili  illustratione  and  lite 
ature,  is  by  Rosonbach,  from  the  polyclinic  of  Gottingen.'- 
—El).] 

Involvement  of  the  lower  end  of  the  ulna  in  these  frao-  j 
tures  is  very  common.  Fracture  of  tlie  styloid  process  of  j 
the  ulna  conatitutes  the  nn.ist  frequent  complication  of  a^l 
typical  fracture  of  the  radial  epipliysia  ;  Kahleyes  found  it  f 
present  in  47  out  of  60  casea,  or  in  78^.  We  may,  " 
therefore,  lay  dow-o  the  rule  that  in  radius  fractures  pre-  i 
senting  marked  deformity,  fracture  of  the  styloid  proctieal 
of  the  ulna  is  rarely  absent.  Sometimes  there  is  only  a 
fissured  fracture  of  the  pructss,  gaping  wide  ou  the  fre 
ulnar  side,  but  still  attaclied  to  the  radius. 

[In  numerous  X-ray  negatives  and  illustrations  of  t 
literature  of  fractures  of  the  lower  end  of  the  radiac^  ] 
have  observed  but  rarely  a  fracture  of  the  lower  ejid  of  tha 
idnu.     Scudder  also  considers  the  lesion   rare,  but  state 
that  a  fracture  of  the  styloid  process  of  the  ulna  occurs  iir 
about  50^  to  6b  %  of 'all  pases. — Ed.] 

The  cause  of  fracture  of  the  lower  end  of  the  radins^J 
in  almost  every  case  is  a  fall  on  the  volar  side  (palin)J 
of  the  hand.  The  first  effect  is  overextension  or 
cresive  dorsal  fiexiou,  which  is  resisted  by  the  robust  d 
of  ligaments  on  the  flexor  surface  of  the  wrist  (ligamentn 
carpi  volare) ;  if  the  force  is  great  enough  and  the  ova 
extension  is  continued,  this  ligament,  instead  of  giving  wftyifl 
transmits  the  strain  to  the  lower  end  of  the  r.Klitis  with  tuV 
production  of  a  fracture  at  the  spot  referre<l  to.  It  followsW 
from  this  explanation  that  the  fracture  is  one  by  muscnlar  f 
action,  but  at  the  same  time  the  weight  of  tlie  fulling  body! 
and  the  resistance  of  the  ground  together  pniduce  a  dire 
blow  im  the  end  of  the  radius  ;  and  when  the  hand  \9  avei 
extended,  the  upper  row  of  carjiiil  l>ones  is  forced  a_^ 
the  dorsal,  overhanging  edge  of  the  lower  end  of  t{M| 


'  Awhiv  r.  klin.  Cliir.,  B.I.  I 


FRACTURES  OF  THE  UPPER  EXTREIIITY. 

radius :  hence  the  fracture  is  also  proiliiced  by  compression 
of  the  boue  in  its  long  axis.  W  bether  the  fracture  be  due 
to  muscular  action  or  to  a  direct  blow,  and  it  is  probable 
that  both  factont  arc  present  in  most  cases,  the  lower  frag- 
ment is  always  displac(>d  toward  the  dorsum. 

If  the  fracture  has  been  produced  by  a  fall  on  the 
dorsum  of  the  hand, — a  mechanism  wliich,  although 
has  been  observed, — the  peripheral  fragment  is  usually 
displaced  towiu-d  tlie  volar,  uistead  of  toward  the  dorsal, 
suri'ace  of  the  wrist. 

The  symptoms  of  this  fracture  must  be  determined  by 
accurate  examinatioo,  beginiiing  with  a  most  careful  in- 
spection. Tlie  surgeon  sits  directly  op[K»site  the  patient, 
and  the  latt«r,  after  baring  his  forearms,  places  both  hands 
together  in  a  symmetric  posture. 

If  there  is  a   fracture,  inspection   from  in    front  will 

yield  the  following  result:  The  styloid  process  of  the  ulna 

is  more  prominent  than  on  tlie  sound  side  (eee  Plate  44, 

Figs.  1  and  2) ;  in  the  carpal  r<^iou  the  hand  is  displaced 

toward  the  radius ;  if  the  axis  is  marked  along  the  middle 

of  the  forearm  on  each  side,  tlie  line  on  the  sound  side  will 

coincide  approximately  with  the  median  line  of  the  middle 

finger,  but  on  the  injured  side   it  will  be  found  a  little 

nearer  the   ulna.     'Hie  n-gion   of   the   styloid   processes 

I   appears  broader  than  normul.     These  sym]itoms  are  all 

I   due  to  the  radial  displacement  of  the  ]>eriphenil  fragment. 

The  limb  is  next  inspe<ite(l  from  the  side,  preferably  the 

ladial  side.     In  a  normal  limb  the  lower  en<l  oi'  the  fbre- 

(  arm  in  pronation  presents,  on  the  radial  side,  a  gentle 

\  curve,  convex  on  the  dorsal  and  i^jncave  on  the  volar  side. 

In  a  broken  arm  the  curve  usually  presents  the  opposite 

I  conditions;  there  is  an  abnormal  prominence  on  the  flexor 

I  Burfacc  and  a  slight  angular  depression  on  the  dorsal  sur- 

'  &ce.      If  the  longitudinal  axis  of  the  foreann  is  traced  on 


I 
1 


the  skin  with  a  blui 


penc 


,  the  lin 


1  the 


lormal  ?ide 


will  cross  the  carpal  region  if  the  arm  is  hehl  straight,  but 
1  the  injured  side  this  line  is  interrupted  at  a  point  coiv 
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PLATE  46. 

Typical  Fracture  of  the  Lower  End  of  the  Radius  (Colles' 
Fracture). — Fig.  1. — ^Anatomic  specimen.  Section  of  an  old  typical 
fraotore  of  the  lower  end  of  the  radios,  united  with  considerable  de- 
formity. Left  radius  seen  from  the  radial  side  of  the  pronated  hand. 
(See  Plate  44. )  Corresponding  to  the  seat  of  fracture,  a  prominence  is 
seen  on  the  volar  side  and  an  angular  depression  on  the  dorsal  side. 
There  has  been  a  rearrangement  of  the  trabecule  in  the  spongy  bone  ; 
the  original  cortex  (dorsal)  is  barely  made  out  as  a  narrow  zone 
within  the  spongy  bone.  The  lower  articular  surface,  as  a  result  of 
the  displacement,  forms  an  acute  angle  with  the  longitudinal  axis  of 
the  shaft  of  the  radius. 

Fig.  2. — Tliis  specimen  is  analogous  to  that  shown  in  figure  1 ; 
also  a  section  of  the  left  radius.  The  deformity  is  somewhat  less 
marked  and  the  prominences,  which  are  useless  from  a  mechanical 
standpoint,  have  evidently  become  absorbed  in  the  course  of  years. 
The  remains  of  old  compact  bone  are  rt»cognized  as  a  spongy  tract. 
The  articular  surface  forms  an  oblique  angle  with  the  longitudinal 
axis  of  the  bone.  The  specimen  is  a  sagittal  section  of  the  radius 
shown  in  figure  'y,  Plate  45. 

Fig.  3. — The  fracture  under  discussion  was  produced  artificially 
and  the  specimen  then  disa(?cted.  Right  hand,  dorsal  view.  We  see 
the  displacement  of  the  lower  epiphyseal  fragment  and  of  the  entire 
hand  towanl  the  radius,  causing  an  abnormal  prominence  of  the  styloid 
process  of  the  ulna. 

Fig.  4. — Typical  fracture  of  the  lower  radial  epiphysis  in  the  living 
subject.  Dorsal  surface  of  the  ri^ht  hand.  Tlie  radial  displacement 
of  the  hand  and  the  pronunc*ne<'  of  the  styloid  process  of  the  ulna  are 
well  shown. 

Fig.  5.  —  Bones  from  the  same  forearm  (left),  in  pronation  ;  seen 
from  the  volar  surface.  Tyj)ioal  fracture  of  the  radius  (compare  with 
the  section  of  this  ra<lins  in  Fig.  2).  Tlie  ulna  pres«^nts  a  high  degree 
of  arthritis  deformans  (not  the  bony  tuberosities  which  are  eburnattHl 
and  show  smooth  surfaces)  at  the  articular  circumference  ( lower  radio- 
ulnar articulation)  ;  it  is  possible  that  the  ulna  was  also  injureil  at 
this  place  in  this  fracture. 


responding  to  tlio  radial  ej)i])hy.'<i.s  wlicre  the  line  forms  a 
.shoulder.     When    the    hand    is    held  straight,    this    line 
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is  bent  in  the  sliape  uf  a  hayoDet  and  coimtittites  the  typi- 
cal eyinptora  of  this  fracture.  This  detiimiity  is  best  ex- 
]ilainetl  by  osHUiuing  a  continued  action  of  the  force  at  the 
time  of  injury.  As  soon  us  the  fracture  has  been  pro- 
duced, the  weight  of  the  fulling  body  must  continue  to 
exert  its  infiiience  until  the  end  of  tlit'  u|)per  fragment 
touches  the  jiround.  Muscular  aetiou  may  hsive  some- 
thing to  do  with  tlie  pmductiun  of  this  typical  deformity, 
but  the  chief  cause  lies  in  the  external  force  itself.  The 
epiphyseal  fragment  is  displaced  upward  and  comes  into 
partial  supination,  while  the  shaft  of  tJie  radius  is  pro- 
nated.  The  connection  between  the  lower  ends  of  tlie 
radius  and  the  ulna  eserts  some  iiiffnence  on  tlie  diameter 
of  the  deformity,  which  is  produced  in  the  following  man- 
ner: As  long  as  the  ligamentous  coniicctiou  between  the 
two  bones  remains  intact  the  lower  end  of  the  ulna  a[»- 
proximately  forms  the  pivot  around  which  the  ratlins 
moves;  but  it  has  already  l)*en  stilted  that  the  styloid 
process  of  the  ulna  is  very  often  split  off,  especially  by  a 
force  acting  in  the  direction  of  the  radius. 

Ttie  otiier  symptoms  of  fracture  are  not  always  very 
evident.     Abnormal  mobility  is,  as  a  rule,   difficult   to 
demonstrate.     To  elicit   it,  tlie  surgeon  must   seize   the 
epiphyseal    fragment   firmly  with   his  fingers  and  brace 
the   injured   arm    against   his   own    bo<iy ;    it    is,    how- 
ever, imnecessary  to  establisii  the  presence  of  this  symp- 
r  torn,     The  same  is  true  of  crepitation,  though  a  chat^ 
I   acteristio  cracking  ami   rubbing  is  quite  often  felt.     The 
finding  of  a  painful  point  is  much  niort^  im|K)rttuit.     If 
i,  the  articidar  n-giou  is  carefully  juilpjited  im   the  radial 
Bide,  the  Hue  of  the  joint  anti  the  styloid  process  in  the 
radius  will  bp   free  from   pain   in  a  transvei-^e  fracture, 
while  1  to  2  cm.  alwve  that  point  typical   fracture-pain 
t  will  be  elicited.     The  results  obtained  by  iiis|»oction  are 
L^us  confirmed  by  paljtation.     Tlie  surgeon  feels  the  ab- 
Laormal  bony  prominence  on  the  volar  surface  and  the  au- 
■j-^lar  depression  of  the  radius  on  the  dorsal  tiurface. 
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PLATES  46  and  47. 

Differential  Diagnosis  of  Fractures  and  Dislocations  of 
Wrist.— Figs.  1  and  1  a. — lorraotion  or  grepnstipk  fractured 
buTiCB  of  tht  foreanii ,  near  their  extremiljes.  Marked  dorsal 
deformity  of  the  peripheral  fragment.  <Ha:is  Miilltrr,  fivi 
Ureifswald,  1S04.) 

Figg.  3  Mid  3  0.— Fracture  of  Iba  lower  end  of   the  radius, 
from   the  aide.      Typical   deformity.      (Frau   Lnnghof,    Greifswald, 
1867.)     (See  Piute  44.  Kig.  2.) 

Fig!>.  3  and  S  a. — Doraal  dialncatiuii  of  the  haod  on  the  tad) 
artioulatiou.     Artificial. 

FigH.  4  and  4  a.~DorHal  dislociitiou  of  the  liaud  at  thi'  carpo-i 
vsrpni  joinlH  of  the  foar  fingers.     Seen  from  the  dor»o-nlnar  di 
(ATtiftcial. } 


io-carpd^H 
inctioCH 


The?  diagnosis  is  mad«,  as  a  nile,  by  accurate  inspeo> 
liiin  iind  »>[ii[)ariM)n  with  the  sound  side;  it  ia  important 
lor  tlie  differential  diagnosis  to  determine  the  position  of 
the  styloid  procfwsea  in  relation  to  the  painful  point  or  seat 
of  fraeture.  There  i-mx  uever  Ije  any  diffieulty  in  distin- 
jruiahing  l)etwi'en  fracture  and  the  cxt^edingly  rare  dislo- 
cations of  the  hand.  On  tlie  other  hand,  it  may  be  diffi- 
cult, when  there  is  much  swelling  and  the  )>ain  ix  great,  to 
diKtingtiish  an  infniclion  or  impacteil  fracture  from  a  so- 
called  typical  contusiijii  of  the  lower  radial  epiphysis.  In 
douliiriil  «is(-a  the  (piestioD  may  eventually  have  to  be 
decide"!  by  means  of  the  Rontgen  rays. 

The  prognosis  of  this  fracture  depends  on  the  treat- 
ment. If  it  is  correctly  curried  out,  complete  functional 
recovery  is  poBsible.  I  have  in  my  possession  a  sjiei^imen 
of  a  recently  uniteii  fracture  from  an  elderly  woman  who 
didl  of  |)neumonia  soon  after  the  Ijone  had  healed.  In 
this  wjiecinien  the  union  is  bony,  and  not  the  slightest 
degn*  of  deformity  win  be  detected. 

Treatment. — The  fmclure  is  reduced  by  direct  pressure 
while  the  hand  is  in  forced  flexion,  and  by  traction.  It  is 
best  jK'ribrnied  under  anesthesia.     It  is  desirable  to  have 


•fc%f 
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two  assistants,  especially  while  the  dressing  is  applied. 
One  of  the  assistants  takes  the  thumb  in  one  hand  and  the 
other  lingers  in  the  otlier,  as  shown  in  figure  98.  Tliis 
enables  the  sni^eon  to  apply  the  dressing  in  the  proper 
way.     If  it  is  desired  to  protect  the  side  of  the  little  finger 


Fig.  97. — Old  fracture  iif  Ihe  nuiiiia  «itli  jironouiiisil  ani\  lypiciU 
di3ptat*mt-ut.     IJuntgeii  ray  picture,      (t'riolriuli  Si'hiitt,  fcirtj-ei({ht 


from  the  pressure  of  the  bandage,  it  may  be  left  out,  as 
shown  in  figure  99,  so  as  to  prevent  the  bandage  from 
becoming  too  tight  at  diis  point.  If  the  fraeture  is  well 
reduced,  tliere  is,  as  a  rule,  no  tendency  for  the  deformity 
to  recur. 

[In  reducing  a  fracture  of  the  lower  end  of  the  radius 
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I  have  fniiiid,  liuth  in  r(>(«Dt  and  iild  iiijiirieg,  tliat  fl 
overextension  of  the  hand  luid  lower  fragment  of  the  radiallF  j 


ng  a  [.vplcikl   (lauLui'e  ot   the 
(Hex  Fig.  »)l). 


brralis  U[»  the  imjiactioii,  and  then  by  the  fiinwl  flexion 
and  direct  pre«surr,  assopiat^  with  lull  traction,  the  frag- 
ment is  more  easily  brought  Ui  the  correct  position.  It  is 
a  very  important  point 
(one  freijnently  neg- 
iefited)  thnt  the  impuc- 
tions  of  the  fragments 
should  be  completely 
broken  up  by  this  ma- 
nipulation before  the 
attempt  is  made  at  re- 
duetion. — En.] 

The  dresHing  should 
iueliide  tlie  entire  fore- 
arm, the  wrist-joint, and  ■ 
the  motararpal  r^ioaiT 
the    elbow-joint 
not  be,  and  the  fingers  must  not  be  fixei].     Foroetl  ini 
tiou  of  the  lingers  in  mauy  persons  is  apt  to  produce  l 
troublesome  rigidity  that  can  only  be  removed  by  [ 


Fig.  99. — SliowioR  anottier  method 
of  seizing  the  Snp-ni  for  the  piirpoae  of 

*  Fig.  981. 
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ftil  treatment  with  mussa^  and  passive  inovci 
may  even  ]>ersist  to  a  greater  or  Xt^  extent. 

Aa  tlie  wliort  linver  fragment  tan  only  ije  iiiHnoiiced 
through  tlic  hand,  the  latter  roust  be  bo  phiced  as  to  insuru 
coiTcct  position  ()f'  the  lower  fragment.  The  hand  must 
be  flosud  with  a  slight  deviation  toward  tiie  ulnar  side; 
this  will  jiri'vent  recurrence  <if  the  dcfomiilj-.  In  etfect- 
iiig  reduction  and  a])plying  tlie  dressing  it  is  not  to  be  fi)r- 
gotten  that  the  hand,  including  the  fragment,  must  be  dia- 


Fig.  100 — 8I10W111K  the  ajipliealion   o(  u   pliisl*r-of*Pftriit  splin 
■  Atter  redaction  has  been  eflccUHl,  the  ann  is  placed  ou  tlie  patieul'a 
1   thigfa,  tlie  flexed  wnst  lying  on  the  kne^.     (  Boely's  method.) 

I  placed  toward  the  ulna  as  a  whole,  trthiTwi.se  an  unsightly 

I  prominence  of  the  styloid  process  of  the  ulna  will  i-eniatn. 

Whether  these  indications  are  met  by  one  method  or  by 

[  another  ia  of  no  imptjrtance.     A  Beely's  plaster-of-Faria 

I  Bplint  (Fig.  100)  is  very  useful,  or  a  small  cur\-ed  splint, 

after  Schede  (Fig,  101),  which  fixes  the  hand  in  the  d<v 

sired  position  may  be  use<l.     In  improvising  a  splint  from 

I  a  jMece  of  pasteboard  or  board,  idnar  flexion  of  the  hand 
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^th^ 


can  be  effected  by  ^ving  the  splint  the  well-known 
shape.  A  soft  (wd  should  be  placed  under  the  end  of 
upper  rragincDt  of  the  radius  eo  as  to  punh  it  upward ;  the 
epiphyseal  fragnieut,  Itdng  left  ua.supported,  tends  to  drop 
by  its  own  weight.  Besides  similar  dressings,  which  aU 
attain  tiie  same  object  iu  somewhat  ditferent  ways  (Braatx^, 
Kolliker,  and  others),  a  method  has  recently  been 
posed  by  St^rp  in  place  of  the  use  nf  a  simple  alii 
recommended  by  Petersen  and  earlier  surgeons.     I 


Fig.  101,— Position  of  the  liand  onavolnr  Hpliut,  iiFtpr  Schede,  » 
the  splint  itafU.     Tbe  directiou  in  which  tlic  tuni.'i  ol  the  baiiilage  w 
iHHt  appl  imI  is  indicated  b;  the  ormn  s. 

tempted  to  propose  tiie  name  "  siispeniiiion  cuff-dreseing^ 
(Fig.  102).  After  repeated  trials  I  am  convinoed  i  "  " 
great  value, 

.  After  the  fracture  has  been  fiilly  rwliieetl, 
under  anesthesia,  tlie  hand  is  brought  into  extreme  u 
volar  fiexion  ;  the  lower  extremity  of  the  forearm,  \ 
as  the  styloid  processes,  is  then  wrajjped  with  w 
turns  of  a  strip  of  adhesive  plaster  about  10  cm.  wM 
By  means  of  another  strip  a  Icmjsc  dorsal  fold  is  added  \ 
which  the  sling  is  attaghi-d.     I  arrange  tins  fold  so  a 
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bring  it  aver  Ihc  middle  of  the  radius  on  the  dorsa]  side, 
so  that  when  tlie  liand  is  suspended,  it  liangs  down  in 
ulnar-volur  flex- 
ion, Stor[)  has 
need  this  Riethtnl 
in  108  cases  itml 
found  it  suct^'ssfiil 
in  alt  but  4,  in 
which  tJie  deform- 
ity returned.  In 
such  cases  a  splint 
indispensable. 

j  I   have  used   the 

I  method  so  far  in  5 
IS  and  found  it 

Lexceedingly    iiae- 
"il. 

In  severe  cases 
:  is  advisable  to 

I  fix.the  arin^  in  sii-     pj^  lie.^Susppnsorj-  ctiff-ilresning  of  s  typical 

rpination.    For  this  fractnrc  uf  Uie  lower  end  ol  tbo  radius. 


I  purpose  the  Ik's!  dressing  is  that  devised  by  Roser  (Fig. 
[  103),  wliich  appears  to  nie  somewhat  bulky  and  circum- 
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Htaiitial — fur  must  la-sts  uf  tiiis  fraoHire  can  just  as  v 
be  (Iresscil  in  proiuitinn.     The  pud  is  so  arranged  od  i 
splint  that  the  wrist  and  radial  epiphysis — i.  e.,  the  f 
nient — are  flexed  toward  th«  volar  surface  (Fig.  103). 

The  sui^eoii  should  never  fui^t  that  he  is  dealing  witfl^ 
a  joint-fracture.  The  dressing  should  be  frequently 
changed  (if  a  dressing  has  been  applied) ;  massage  and 
aelive  movements  iirc  indieute<l  larly.  It  is  undonhte<Uy 
ix'ttcr  to  get  a  well-uniteo" 
friielurc  with  pood 
nieut,  even  with  some  dei| 
lorniity,  tlian  one  witliof 
dillirmiiy,  but  with  aerioi 
hiss  of  function  at  the  wri 
niiit. 

If  ihe  fracture  is  compti- 
catnl  by  fracture  of  the  sty- 
loid jirfK'eps  of  the  ulna, — 
ill  oilier  words,  if  both  boD^~ 
of  the  forearm  are  bre 
at  (heir  lower  extremi^ 
(Viii-  ll'l), — iheradio-ulni 
MiliriiJalioTi  and  tile  wrial 
i.iiiil  an-  very  apt  to  boeom 
involved  ul^>(see  ArtJiriti 
Deformans,  Plate  45,  ] 
5).  This  fracture  is  iu  I 
main  to  be  trcattxl  on  1 
same  principles.  In  i 
cases  reeection  of  the  styloid  proeesa  was  later  found  □ 
san-  to  improve  the  uiovement. 

[In  the  original  German  the  term  Oiflen'  fifieturc  if 
used.     This  name,  however,  is  too  intimately  conneotd 
with  fractures  of  the  lower  end  of  the  radius  to  \te  omitb 
from  any  Erif-Ii-ih  text.— Ed.] 

(d)  True  epiphyseal  separation  of  the  lower  end  t, 
the  radius  is  comparatively  frLt|Uent  in  youthful  indtvi<t 


formity),  with  traatiire  of  tliu 
etylokl  proweg  of  tLiMiliia.  Rout- 
gen-my  picture. 
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uals.  Thd  Bymptoms  anil  treatment  are  exaotly  tlie  same 
as  in  ty|»i«il  ("ractiire  ul'  (he  lower  end  of  tlie  radius  in 
aiiults  (see  Plsite  51,  Fip.  5). 

(D)  Dislocation  at  the  Lower  Articulation  of 
the  D"lna 

III  s])ite  of  tile  weakness  of  [lie  lij,^iiieilt!iLT  :i|i|.:.r;i[ils 
and  tlie  freiiiieney  with  wliieli  the  part  is  exiMistil  tii  ex- 
ternal violence,  this  luxatioit  is  extremely  rare.  Tlie 
lower  artieular  extremity  of  the  ulna  may  l>c  liishmit^tl 
backward  (dorsal  dislocation)  din.'ctly,  by  a  fall  or  by  ex- 
ccaeive  pronation ;  or  forward  (volar  dislocation)  either 
directly  or  by  excessive  supination.  The  syniptinns  are 
determined  by  careful  jKiljtatiun.  Subluxation  of  this 
joint,  produced  by  wringing  clotlies,  is  met  with  in  wash- 
erwomen.    The  treatment  is  based  on  general  principles. 


7.  WRIST-JOINT 

DiHlocation  of  the  hand  tit  the  nidiocirpal  joint  is  ex- 
ceedingly rare  ;  although  tbia  diagnosis  has  frequently 
been  made  in  former  times,  it  is  now  generally  conoede<i 
ttiat  the  great  majority  of  cases  so  reported  were  cases  of 
typical  fracture  of  tile  lower  end  of  the  radius.  Autlientic 
instances  of  true  luxation  can  be  counted, — they  number 
about  30, — and,  besides,  part  of  them  were  complicated 
by  fracture  of  tlie  styloid  protwss  of  the  radius  (Plates  46 
and  47,  Fig.  3). 

The  dislocation  may  bo  backward  (dorsal)  or  forwai'd 
(volar) ;  the  carpus  rests  against  the  dorsal  or  the  volar 
aide  nf  the  articular  extremities  of  the  bones  of  the  arm. 
The  injury  is  pnnlueed  by  a  fall  on  the  nut>itrotelicd  hand 
in  excessive  dorsal  (dorsal  dishwatitm)  or  volar  (volar  dis- 
lo<!atiiin)  flexion.  The  iHniptnu'm  \a  niiule  bv  careful  pal]>a- 
tion  ;  fcdtidion  is  efleetwl   by  traction  ;ind  direct  pres-sun^ 
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PLATE  47  a. 
SkUEraph  of  a  Normal  Adult  Wrist-lolnt.    Anterior  View. 


8.    HAND  AND  PINtiERS 
(A)  Fractures 

/'WrWdfCK  of  t/if  '■ai-juil  Ikiiu-x  iii-c  rare,  ami  occur  usually 
ill  ooiiilMimtiiin  with  severe  !iicemte<l  or  eontiiHcd  wounds 
of  tlic  sort  ]i[irl,-;  by  wliii-li  tliev  are  eovercil.  The  degree 
of  the  injiirv  <U'j)eiids  nil  the  ppveritv  of  the  eomplicatitig 
lesion. 

Fr<tdiiri-x  of  the  victwarjiiil  howx  are  not  so  uncommon, 
anil  are  pi-oiliiced  l>_v  a  f;ill  on  tlic  <lorPuni  i>f  the  hand,  hy 
n  direct  blow,  etc.  Abiumuiil  mobility  and  crepitation 
can  usually  be  den  lo  list  rat  wl,  along  with  intense  pain  at 


/ 
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tlie  scat  of  fracture.  Deformity  is  usually  absent,  since 
the  txmt'H  practically  act  as  splinis  to  one  luiuthcr.  The 
treatment  accoiilingly  is  simple.  If  an  ordinary  dressing 
and  carrying  the  hand  in  a  sling  do  not  suflice,  direct 
prepsiire,  either  on  one  or  both  sides,  by  means  of  short 
splints  or  niiiber  tubes,  may  be  applied  to  keep  the  frag- 
ments in  pusiiion.     In  comiKniiid  i'nictures  due  to  severe 


I 


Fig.  lie— Severe  compOHnil  friKHirj;  iit  the  >«e<«i>nd  nml  tliifl  meta- 
carpal bnnes;  nuirked  diEiiiluci'nieiit  iit  the  IraKiURiibt.  ^kiof^iih  Inketi 
thmu^li  the  iHinda^. 

exteniat  violence,  operative  intervention  is  sometimes  indi- 
e;iled  (see  V\^.  105).  It  is  well  tii  l»'gin  massage  and  pas- 
sive movements  of  the  fingers  early  in  the  treatment. 

[In  tbi.-;  eoinitry  we  observe  quite  freqiienlly  fractures 
of  ihi'  third  and  lliiirth  metamqial  bone  from  a  blow  upcm 
the  knuckle.  It  is  not  an  infreqnent  bi'xinj;  or  priKc- 
fighting  injury.     In  the  cases  wliicli  I  have  oliiservcd  there 
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PLATE  41  b. 
Skiagraph  of  a  Normal  Adult  Wrist-lolnt ;  Lateral  View. 


has  been  a  lUformity,  and  I  should  recomraeiul  that  tht? 
fracture  I»o  dn-ssiKl  with  a  ]mu1  in  the  ]«ilm  of  the  haiui  to 
preserve  tlic  jKihiiar  arcli,  i»r  the  fraetiire  be  dres-swl  with 
a  n)ll  of  Imiidage  in  tlie  iKilm  of  tlie  hand  wvr  whicli  the 
fingers  and  thninh  are  flexinl  and  held  in  |ioKitiou  by  a 
■  baiidi)^.  Tliis  is  i-econnneiHled  and  illnstnittHl  bv  Seudder 
(he.  ei(.,  p.  2;t(5).— Ei).] 

Fractures  of  the  phalan^g  are  nsnally  protliice<l  by 
direct  violence,  bnt  may  also  result  indirectly  by  a  force 
acting  in  the  longitudinal  direction  of  tlic  phalanges;  wc 
thus  occasiiiually  meet  with  longitudinal  fractures.  They 
are  also  said  to  be  produccil  in  the  dl^tul  phalanges  by  the 
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pull  of  the  exteiisnr  ten<]ona  in  fnrce^I  flexion  of  tlie  fingers. 
Owing  U)  the  exfwscd  position  of  the  parts,  the  dingnomi 
and  treaiiiienl  (l>y  means  of  small  [miitled  splints)  present 
no  diffieulties  wliatever. 


(B)  Dislocations 

(a)  Intercarpal  dislocation,  or    dislocation    altering 

tile  rehilivf  |M.isitioiis  of  the  two  rows  of  carpal  Iwnes,  is 


Fig.  10(1.— Bhiiwinu  llie  sniiie  hnnii  as  in  Hfun;  iO.\  alter  <.|>iti»1.i\i- 
corrwtinn  of  llip  ilefiiruiitj.  Skiugrapli  taken  in  IIip  name  wuy  a»  tlml 
of  tignre  1(15. 

exceedingly  rare.  Dislocation  of  a  single  carjuil  bon<>  i^ 
somewhat  more  frequent.  The  dislocateil  horii'  forms  u 
prominence, the  jxisition  and  shajieof  wliitli  lUlcrmiiir  the 
<liiif;no.sis,  when  it  can  Ix-  miiih-. 

(b)  Dislocation  at  the  carpo-metacarpal  joints  i" 
ako  a  nire  accident.  It  is  nut  iviili  niosi  frfijuenlly  at  the 
curpo-mctacarpal  joint  of  the  Ihumh.     Tlie  first  metacur- 
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pal  bone  may  he  displaced  backwan:!  or,  more  rarely,  fcK^I 
ward,  and  finally  to  the  radial  side.    Tho  diagnosis  is  r 
by  the  abnormal  prominence  and  thedlrection  of  then 
caqal  shaft.     Reihiction  ir  effected  by  traction  and  din 
pressure  (see  Plate  46  and  Plate  47,  Fig.  4). 


Fig.  107. — Skiagraph  of  a  tyiiical  dislocation  of  the  lliunib  in  I 
jouttitul  individual.  T)ii>  epipli,VM-ul  lints  are  vieilile.  (Obtained  1( 
the  courtesy  ot  Geheimrat  Trciidpleiibulx  in  Lfipiip.) 

(c)  Dislocation  of  the  metacarpal-phalangeal  joints  J 

occurs  mrely  at  tlie  Jftx-diid,  lliii'il,  loiirtli.  niiil  fiftli  tingerSf.l 
but  is  C(im|iar:itivc!y  frequent  nt  tlie  tliimil),  and  of  ^ 
practical  importanoe. 
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Dislocation  of  the  thumb  in  its  typical  form  is  always  I 
a  backward  difilocatioii ;  i.  c,  tlio  haac  of  the  first  phalanx  I 
slips  back  over  the  capitelliini  of  the  first  metacarpal  bone. 
We  distioguish  complete  aiuJ  incomplete  disloration  of  the 
thumb,  depending  on  whttlKT  the  two  articniar  surfaces 
are  partially  in  contact  or  completely  out  of  contact. 

This  dialo<ation  can  easily  be  protluced  artificially  in  the 
cadaver  by  overext<.'nsion  (maximal    dorsal  flesiim)  and 
forcible  displacement  of  the  dislocated  first  phalanx  towanl 
the   wrist-joint.      If  after   this  tlie    thumb,    by  a    slight 
movement  of  flexion,  is  brought  into  an  erect  position,  all 
the  characteristic  symptoms  of  n  typical  dislumtioii  of  the 
thumb  will  Ik-  produced,     I  have  even  obscrvtd  the  inter- 
position of  soft  parts  in  sucli  an  artificially  prodneed  dis- 
location, making   it  Impossible   to   reduce  the   luxation. 
This  will  be  referred  to  again  later  on.     The  chief  feature,  i 
Ixith  in  artificial  and  In  accidental  dislocation  of  the  thumb  \ 
ill  the  living  subject,  is  fixation  of  the  dishx^ited  member. 
This  is  <hie  to  the  traction  of  the  soft  parts  entering  into  ] 
the  composition  of  and  surroimdingtlie  joint.     The  lateral  1 
ligaments  often  remain  intact,  and  a  number  of    niliust 
muscles  and  tendons  bring  about  fixation    by  wrapping  ] 
tliemsclvcs  about  the  bead  of  the  first  metacarpal  bone. 
This  constitutes  an  obstacle  an  Ignorant  attempts  to  cfiect 
reduction  by  simple  trai-tion ;  the  more  we  pull  on   the 
thumb,  the  more  closely  the  tendons  and  muscles  will  hug 
the  neck  of  the  metacarpal  bone  and  prevent  the  thumb 
from  slipping  into  place.     This  Is  the  so-called  button- 
hole mechanism  (i^ee  Plate  48,  Fig.  1,  and  Fig.  109), 
I       Si/mpfom». — The  lines  formed  by  the  thumb  and  first 
\  metacarpal  bone  suggest  a  bayonet ;  the  marked  promi- 
nence of  the  head   of  the  first  metacarpal   hone  on  the 
volar  surface  and  the  abnormal  direction  of  tlie  first  pha- 
lanx, combined  with  a  peculiar  rigid  fixation  of  the  parts,   j 
point  to  tiip  correct  diagnosis. 

Just  as  in  all  other  hinge-joints,  nfluiiitni  must !«  per- 
formed without  employing  force.     After  overextension  of 
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PLATE  48. 

Typical  Dislocation  of  the  Thumb.— Fig.  1.— Anatnmio  speci- 
men of  the  right  hand  He«ti  from  the  volar  side.  The  base  of  the  first 
phalanx  ia  dislocated  to  the  dorsal  side  of  the  head  of  tlie  Brat  meta- 
carpal bone  ;  the  capitelluin  fomis  a  marked  prominence ;  the  cApeule 
is  torn  on  its  flexor  surface  and  displaced  doraally  with  the  firat  pha- 
tanic,  We  will  designate  the  tivo  sides  of  the  head  of  the  metacarpnl 
boni^  ns  the  radial  aiid  the  ulnar  sides:  On  theatnar  side  the  adduc- 
tor pulliHsand  the  tendon  of  the  flexor  pollicis  lon^is  are  wrapped 
about  the  neck  of  the  metacarpal  bone,  white  on  the  radial  side  we 
flnil  lirst  the  flexor  pollicis  hrevis  and  then  the  abductor  pollicis  bri' vis. 
The  capiteltum  lias  encaped  from  l>etween  the«e  ninscles  as  througti  a 
cleft ;  the  tendon  of  the  Hexor  pollicis  lonRUS  Hefl  closest  to  the  neck 
of  the  metncaqMtl  bone  and  in  the  illustration  is  hidden  behiml  the 
capitelluin,  coining  into  view  again  on  the  volar  aide  of  the  flrst 
phalanx. 

Fi^r.  2. — Tvi>ieal  dislocation  of  the  thumb  in  the  living  snhjiict. 
Kiulit  luiiid,  seen  fnini  Ihe  vi)liir  siile.  Figure  1  cIucidateMtlie  t-horiie- 
tj'ristic  (U'fonnitj-  which  is  hen-  shown. 


Fig.  108.— (Explanation  of  figure  1,  Plate  43.) 
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tlie  tliunili,  dirtct  |)ressiire  is  applied  aguinsi  the  base  iif 


Fij,   1(N— Iiiiproiwr  ult<ni|il  tDtlTift  mhiiliim  1)>  "iiiiiiU   Iruttion. 
Evtry  fBurl  iuFn:ly  iiHTvoaca  lIik  BxutiUD  (butkui-hiili:  lUMrhAiiism). 


the  first  piialanx,  and  tlie  timmb  is  pushed  directly  for- 
ward.     As  soon  aa  more  than  half  of  the  artieular  sur- 


Fig  110 — Corrwit  method  of  rnluctiun    the  tbnml)  if 
and  puHhed  furuard 


brought  into   imrnial   L'oiitacI,  flexion   l>ecoiiie8 
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]>o8Miblc  and  tlio  thumb  hHjis  into  place.  The  important 
uf'ciirrii'tly  jHTtomiing  this  mauceuver  eliotild  be  em  phi 
s\'/A.\i,  but  it  diies  iiot  insure  succeesful  reduction. 

frequent  obstacle 


Fi(t.  111. — ^Uch«"tii>ii  prev 
the  iiiU'r|H>^iticm  iif  tlir  i 


living  subject  and   on  tlie  radavcr  i 
had   Ihwi   produced  artificially.     Tli 
the    neck    of   the   first 
metacarpal  bone;  if  the 
arti<-ulitr  surfuce  of  the 
laipitcllnm     is     greittly 
thickonetl   on   its  ulnar 
side,  as  st>nietiinos  hap- 
pens,   the    teixion    may 
cati'h  (in  tliJB  thickeneil 
rim   and  form  an  inHurmountabh 
The  condition  mav  sometimes  lie  i 


reduction  is  inteqNJsitioa' 
of  tlie  ciii>sule,  or,  aome- 
tlmcR,  of  a  sesamoid  Imne. 
In  other  cases  attempts  at 
rctluctiou  arc  fnistmtcd  by 
a  peculiar  lieliavior  on  tf 
jiart  of  the  tendon  gf  tl 
flexor  poUivis  longtis,wbichi 
I  have  obwrved  both  in  the 
-  dislociitifio 
n   surrounds 


I 


I 


■f  nlistacle  to  reductioDt'l 
rccogniziHl  by  the  thumb 
iM'iiig  flightly  rotated  and 
inclincil  towani  the  ulnar 
Mile  and  the  t<'nd(m  may 
sometimes,  l»ut  not  by  any 
means  always,  be  disen- 
gaged by  increasing  thit; 
inelination  toward  uie  ul-  , 
liar  side. 

In   exceptional   oaa 
happen   that  during  tlie  attempts  at  reduction,  i 
ciaily  if  tmctitm  is  improperly  appli^x!  to  the  thumb,  i 
ca[)sulc  aiHl  the  external  soi<anKiid  Ikiuc  become  compleiam 


Fiji.  li;i,  — Riiliictionlsprpveiilec 
i_v  till'  Ij'iiiloii  of  the  flexor  pollieii 
imniiHcntcliiiiK  OIL  tin-  Iiend  of  the 
irst  nictacari''''  I*""'- 
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Fig.  Hi. — BBckivard  dislocation  oF 
the  second  phaUnx  ot  the  little  Suger 
ill  a  bo;  lifteen  years  old.  ( BiliElchilM, 
1H90.)  The  diHlocation  was  roduoed 
and  a  good  rtsult  followed. 


turned  over  and  interposed  between  the  articular  extremi- 
ties ID  the  inverse  direction  (lii-catio  complexa). 

If  reduction  im  found 
impossible,  arthrotomy 
must  at  once  be  per- 
formed. In  all  such 
cases  I  have  succeeded, 
by  cutting  down  on  the 
prominence  of  the  capi- 
tellum  on  the  volar  side 
and  dissecting  the  tis- 
sues, in  discovering  the 
obstacle,  and,  after  eflFect- 
ing  reduction,  Itave  uui- 

formly  obtained  a  good  fuuctioiial  nsiilt.     In  old 
resection  of  the  bead  of  the  inetacar[>al  bone  may  becoma 
necessary. 

In   regard  to  tlie  symp- 
toms and  treatment  of  volar 
or  forward  di.'*Iopation  of  the 'I 
thumb,    which    is    a    vcir  I 
ranch  rarer  injury,  there  i»  t 
little  to  add  to  the  forgoing  1 
remarks    e^icept   to   advise  I 
an  attentive  study  of  Pluto  | 
48.     The  diagnosis  and  Ircittmcnt  should  present  no  difl" 
culties. 

Dislocation  at  the  metacjirpo-phalangeal  joints  ot 


Pig.  1 15. — ^eciioQ  ot  the  middle 
finger  with  dorsal  dislocation  ot 
the  second  phalanx. 


Fig.  116- 
G  And  117.— Donnl  a 


Fig.  117. 

id  volar  dinlocation  ot  tlie  distal  phttlanx. 


the  second,  third,  fourth,  and  fifth  fingers,  like  disW»-  | 
tion  of  the  thumb,  is  usunllv  dorsal.     In  diis  dislucutioD  J 
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also  intcrpohituin  of  iln?  (^|>siik>  liai«  been  ubservfcl. 
siuDally  tlie   (lisl<<c;it(.-d    finger    presents  u  lateral    angubl 
deformity.     The  injury  is  usually  conntound;   reduvtioi 
is  eS'ectcd  by  overex  tending  the  phalanx  and  pusliiug  Urn 
forwartl, 

(d)  Dislocation  at  the  interphalangeal  joints  of 
the  fingers  is  odiuparativclv  frequent,  iind  is  often  reducwj 
by  tin-  piiticiil.  The  distiiL-iitiou  ui:iy  Iw  dnrsul,  volar,  or 
Ijiteni!  if  the  liit<^nd  liganicuts  ure  torn.  It  may  <i 
any  one  of  tlie  joints.  The  diagnosis  and  reduction  pre 
no  ditlicultie^. 


VII.  FRACTURES  AND  DISLOCATIONS  OF  THE  1 
LOWER   EXTREMITY 

The  imjHirlance  of  injuries  In   lin'  I^wcr  extremity  i 
enhimeed  by  the  fact  that   they  .IcniJiu.l  not  only  pmp 
correetion  of  the  local  injury,  but  also  ii[>c(;ial  attuudun  t 
tlie  (ationt'H  general  condition,     In  old  persons,  and  1 
conditions  of  debility  from  overwork  and  other  causes,  I  _ 
is   iniportfint  to  avoid  a   prolongwl  confinement  tii   lied 
{hypostatic  pneumonia).     The  patients  should  l>e  gotten 
U|i  as  soon  as  possible  and  allowed  to  move  almut  with  a 
well-fitling  drtssing. 


1.  PELVIS.     (Plate  4!).) 
Solution  of  continuity  in  the  bones  of  the  pelvis  u 
implies  the  action  of  very  oonmiderabic  force. '     Tlie  k 
titii  usually  ha«  fallen  from  a  great  height  or  lias  1 
crushed  by  large  and  heavy  objects,  by  a  cave-in,  t 
These  aecideuta  may  produce  fRiclures,  or  scparatioi 
the  syniphyees  of  tlio  pelvic  bones.     The  latter  are  e 

'  rnrfi-asor  Ricliter  Imn  collrd 
tlie  p-lvio  ring  oowwioualJy  oo 
injanea. 
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mure  nirp  tliaii  frnrtiires,  aa  their  ]>ri«iuetion  presiippoeea 
liiwrnlioii  of  tlie  exiieedingly  niltust  lig-aineals  at  the  sjm- 
jjhygis  puhis  and  the  racni-itiiu;  iirticiilatiuii.  Separation 
of  the  Y-fihaped  cartlhk)^  in  tiie  acetabulum  (see  Plate  49, 
Fig.  2)  id  nut  possible  except  in  <M)nneetiuti  with  mme 
other  eohition  of  continuity  in  the  bones  tliat  enter  into 
tlie  formation  of  tlic  pelvic  ring.  A  positive  diagnosis  CJin 
l>e  inaile  only  when  the  reparation  of  the  bones  ia  compli- 
futetl  by  muiked  displacement  of  the  parts.  Other  cases, 
particularly  tliose  involving  the  sacro-iliac  symphysis,  pre- 
sent the  symptoms  of  severe  distortion  which,  taken  together 
with  a  knowledge  of  the  cause  of  the  injury,  will  usually 
suffice  to  determine  the  nature  of  the  lesion.  The  treat- 
ment is  based  on  general  principles, 

FruHurea  of  the  pelvin  are  divided  clinically  into  two 
classes:  one  in  which  individual  parts  of  the  pelvis  are 
fractured^  and  one  in  which  the  continuity  uf  the  pelvio 
ring  is  actually  interrupted. 

The  former  class  includes  fracture  of  a  portion  of 
tlie  innominate  lK>iie,  fracture  of  the  sacruni  or  coceyx, 
and  fracture  of  the  tuberosities  of  the  ischium.  The 
broken  jwrtions  of  the  bone  may  sometimes  lie  de- 
tected on  direct  examlDtition  by  their  abnormal  mobility 
and,  it  nmy  be,  by  the  presence  of  crepitation  anil  displtice- 
ment.  Accessory  injuries  are  rarely  present  in  these  frac- 
tures. The  Ireatmfiit  aims  at  Bi«uring  union  in  as  nearly 
a  TOrrect  position  as  possible;  but  even  if  deformities 
should  result,  they  arc  of  no  practical  sign  if! i^a nee. 

Feaduir  nj  ih'  prlvu-  ring  is  a  much  more  vital  injury. 
In  the  first  plaw,  it  requires  a  severe  injury  to  interrupt 
tlic  continuity  of  the  |M>lvic  ring ;  aud,  in  the  second  place, 
as  a  necessary  eon>llary,  accessory  injuries  are  compara- 
tively common.  Injury  of  the  sciatic  and  other  nerves, 
of  the  femoral  vessels,  of  the  bladder,  and  of  the  rectutn 
are  comparatively  rare;  but  an  injuiy  to  the  urethra  in 
men  is  relatively  common  in  fracture  of  the  i^lvis,  and  is 
of  the  highest  practical  importance.     It  manifests  itself  by 
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PLATE  49. 

Fractures  of  the  Pelvis. — Fig.  1.— Severe  fractures  of  the  pelvic 
ring,  so-called  double  vertical  fracture  -of  Malgaigne,  in  an  adult ; 
produced  by  being  run  over  while  he  was  lying  on  his  back.  In  front, 
the  pelvis  has  been  fractured  on  each  side  of  the  symphysis  pubis  in 
the  region  of  the  parts  surrounding  the  obturator  foramen  ;  the  central 
piece  is  accordingly  completely  separated.  Posteriorly  a  second  line 
of  fracture  is  found  at  the  base  of  the  innominate  bone,  close  to  the 
sacro-iliac  articulation,  justifying  the  term  double  vertical  fracture. 

Fig.  2. — Severe  fracture  of  the  pelvic  ring  through  the  acetabulum. 
( W.  Kohn,  male,  fourteen  years  old,  1889.  See  explanation  of  Plate 
1,  Fig.  1. )  The  injury  was  produced  by  the  cogwheels  of  a  threshing 
machine.  The  fracture  involved  the  left  pubis  and  ischium,  and  led 
to  separation  of  the  Y-shaped  cartilage  in  the  acetabulum.  There  was 
also  a  lai^  lacerated  wound  in  the  region  of  the  left  groin,  exposing 
the  femoral  vessels,  as  in  an  anatomic  preparation,  and  communicat- 
ing with  a  large  wound-cavity  between  the  adductor  muscles.  Within 
this  wound -cavity  tlie  fracture  in  the  bony  rim  of  the  obturator  fora- 
men can  Ix*  felt.  Tlie  left  thij^h  was  somewhat  adducted,  the  penis 
badly  contused  but  the  urethra  intact ;  normal  urine  flowed  through 
the  catheter.     The  patient  succumbed  to  the  severity  of  the  injurj'. 

Fig.  3. — Fracture  of  the  innominate  bone  (not  a  fracture  of  the 
pelvic  ring). 


the  discharge  of  hlood  from  the  urethra  or  the  admixture 
of  blood  iti  the  urine.  The  introduction  of  a  catheter 
is  necossarv  botli  for  diagnostic  and  tlierai)eutic  puqx)ses 
(|K*rmanent  catlieter).  If  catlieterizjitiou  is  unsuccessful, 
there  is  imminent  danger  of  the  urine  infiltmting  the  sur- 
rounding cellular  tissues  and  leading  to  fa  till  consequences 
through  gangrene  and  sepsis.  Henct?  immediate  and  free 
incision  from  without,  as  in  external  urethn)tomy,  and, 
under  certiiin  circumstances,  a  high  incision  (suprapubic) 
and  soK^alled  retrograde  catheterization  may  be  justifiable. 
The  latter  operation  should  not  be  attempted  without  the 
facilities  of  a  hospital ;  but  any  physician  may  projierly  be 
expected  to  incise  the  cellular  tissue  surrounding  the 
urethra  and  at  least  establish  the  diagnosis  of  a  severe  in- 
jury, so  that  the  proper  treatment  may  be  instituted. 
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[Most  flaiigemus  cx:iiii plications  of  fractures  of  tlie  pelvis 
are  rupture  of  the  bladOer  and  the  iirethra.  The»e  poasi- 
bilities  ishciulil  always  he  borne  iu  mind,  and  they  demand 
immediate  treatment.  If  ptissihle  the  patient  should  be 
sent  at  onee  to  a  liospitui,  bceutise  the  uftei'-trratmeut  is 
almoHt  as  iro()ortatit  as  tlie  early  openition.  A  rupture  of 
the  bladder  demunds  an  earlier  o|ienitioii  tlian  a  rupture 
of  the  urethra,  The  early  diagnosis  and  treatment  of 
these  injnrics  Is  a  subject  for  a  tojct-bouk  on  surgeiy,  but  it 
is  not  out  of  place  here  to  urge  the  immediate  search  for 
these  accompanying  injuries  in  fractures  of  the  pelvis. 
It  is  the  experience  of  every  large  sui^icul  clinic  that  tlieae 
jKitienta  are  frequently  brought  to  to  the  hot^pital  too  late 
for  successful  surgical  iutervtntion. ' — Ed.] 

Fractures  of  the  |>clvic  ring  present  many  varieties. 
Besides  the  injuries  due  to  the  action  of  the  vertebral 
column  and  of  the  thigh  on  the  pelvis,  we  have  to  deal 
cliiefly  with  iTompression  of  tlie  pelvis,  either  in  itt  antero- 
posterior diri'ction, — as  when  a  man  is  run  over,  or  has 
his  hoi^ic  fall  on  him  when  he  is  lying  on  his  hack, — or  in 
the  lateral  diameter.  The  mechanism  has  beeu  studied 
exiM-ri mentally.  If  pressure  acts  in  the  antero-jiosterior 
diameter,  the  anterior  wall  of  the  jtelvis  is  the  iirst  to  give 
way,  the  lines  of  fracture  passing  through  the  upper  and 
lower  margin  of  the  obturator  fonimeu  on  butli  sides. 
This  is  followed  by  a  separation  of  the  saoro-iliac  articu- 
lation or  by  fracture  of  the  sacrum  parallel  to  the  joint. 
Lateral  compression  is  also  followed  first  by  a  fr.icture  in 
the  anterior  wall,  the  pubic  region,  which  is  the  weakest 
part  of  the  ring  ;  the  line  traverses  the  oliturator  forumen. 
This  is  follnwc<l  by  fracture  of  the  innominate  bone, 
parallel  to  the  sucro<iliac  jnint,  prtA-idiug  that  the  liga- 
mentous ap{Niratus  of  tliat  Joint  remains  intact.  Thug 
one-half  the  pelvis  may  be  fractured  both  in  its  anterior 

'  JaniesP.  Milcliel!,  Anoala  of  Surgery.  February,  189S,  contrihutMl 
»  Bpleildiil  flrtiole  on  pelvic  fnictnre  oi)iiipliait«(1  Ijy  niptiiri'  of  the 
bladder,  wiUi  a  ooIImUod  of  all  tbv  oosea  in  the  litenMore. — Et>, 
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and  ill  its  posterior  wall  at  the  same  time ;  t.  e,,  tlie 
called  double  vertical  fracture  of  Malgaigne  is  pruduced^ 
Numerous  other  lines  of  fracture  may  be  produced,  if  the 
pelvis  is  compressed  in  a  diagonal  diameter.  In  actual 
practice  the  injnries  leading  to  fracture  of  the  |)elvis  are, 
as  li  rule,  so  severe  and  of  so  manifold  a  character  that  tlie 
]>elvis  is  fractured  in  many  places,  in?t«ad  of  presenting  a 
typical  fracture,  such  as  has  been  described.  At  the 
autopsy  tiftcen  or  twenty,  or  even  more,  separate  lines  of 
fracture  and  cracks  are  generally  found. 

In  makiug  the  ezamiaatioa  it  ia  well  to  begin  by  a) 
tempting  to  compress  tJie  pelvis  with  the  two  hands  applf 
to  the  crest  of  the  ilium.  If  fracture  is  present,  this  will 
produce  a  violent  pain  at  the  seat  of  fracture,  and  may 
cvcJi  in  some  cases  elicit  abnormal  mobility  aud  crepi- 
tation. 

The  tuberosities  and  the  ascending  ramus  of  the  ischium, 
the  descending  ramus  of  the  pubis,  and  other  accessible 
portions  of  the  pelvis  must  always  be  carefully  pal{>ated 
itnd  tested  for  sensitiveness.  On  the  posterior  surface  the 
region  of  the  posterior  6Ui>erior  spines  of  the  ilium,  which 
is  nonnally  indicated  by  a  slight  depression,  must  be  sub- 
jected to  careful  scrutiny  and  com^iarison  with  the  other 
side.  Sometimes  rectal  examination  may  yield  valuable 
inforniatiou. 

Tlie  prognosis  depends  on  the  extent  of  the  aeceasoiy 
iiijiin'c.-i.  If  there  are  none  present,  recovery  may  be  " 
peclnl. 

Treatment. — The  patient  should  l)e  placed  on  a  water- 
l)ed  or  a  mattress  stuffed  with  millet-chaff,  or  on  a  specially 
constructed  surgical  bed,  rs  in  fracture  of  a  vertebra,  so  as 
to  avoid  moving  him  for  the  purpose  of  defecation.  A 
circular  bandage  around  the  pelvis  is  often  actually  useful 
in  itself,  and  is  usually  a  comfort  to  the  patient.  In  frac- 
ture of  the  acetabulum,  passive  movement  of  the  hip-joint 
must  be  carried  out  during  the  course  of  the  treatment. 
[In  fractures  of  the  pelvic  ring  confined  to  one  eid& 
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have  foimd  thut  extengino  of  the  lower  extretuity  oil  the 
£f)ecte<l  side,  esjieeially  if  the  thigh  is  well  flexed,  adds 
iniich  tu  the  comfort  of  the  patient  and  reduces  ai>pan.'nlly 


Fig.  lis.— Attitude  in  bed  of  a  pati«nt  wtth  fracture  of  the  pelvw 
(Korek,  IBKfl),  with  b  itircaliw  extensinn  dtvaHing.  On  the  I4th  of 
May,  1895,  Knrek  miRtaiiiMl  a  severe  injury  by  the  giving  vsay  at  tlie 
floor  of  a  bam  loaded  with  about  35  tons  of  oate.  Tlie  joints  and 
other  parts  of  the  woodwork  fell  no  hia  left  side.  Great  extravoautiun 
of  hlooii  in  the  region  of  the  left  hip  and  pelvis;  pain  elicitwl  by 
tatoral  ranuprPBHion.  with  indistiurt  erepitntimi  and  abnormal  mobility. 
The  Beat  of  greatust  pain  waa  in  the  r^in  of  the  left  sarro-iliae  artio- 
vlation,  Tlie  urine  wa«  void«l  spontoneounly  and  wna  not  mixed 
with  bloo<l.  Tlieru  was  a  largo  ecchymoniH  in  the  scrolnin.  Tlie 
, pelvis  woB  dressed  dh  shown  in  the  illustration  and  the  patient 
recovered.  He  was  discharged  on  the  Itlth  of  July,  1^5.  The  left 
innominate  bone  is  abont  2  om.  higher  than  the  riRht.  The  region  of 
Qie  p(»terior  superior  spines  of  the  ilium  in  thipkened  hy  new-tor- 
on  of  bone  and  still  sensitive  U)  pressure.  Patient  wore  a  circular 
plaater-of- Paris  dreeing  when  he  was  discliarKed. 

the  resultant  shortening  of  the  limb.  A  Smith's  anterior 
splint  prijvUeH  tlie  most  eonvenient  inethtHl  of  exlennion. 
la  four  mses  of  fracture  of  the  pelvic  ring  I  have  observed  a 
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moderate  degree  of  sliorteiiing  of  tlie  limb  on  the  affetrted 
side  due  to  the  elevation  of  the  pelvis.  The  leg  is  also 
slightly  adduntetl.  II'  not  earefully  oxamiued,  the  de- 
llirmity  might  be  mistaken  foi'  an  old  frjcture  of  the  neck 
of  the  rt-miir.  Tlit-  functiooal  result  is  always  gixxl. 
Fracture  of  the  wiug  of  the  iliac  bone  in  not  iufrequcntly 
aesociabKl  with  exten^ve  hemorrhage  and  the  formation 
of  a  laige  hematoma.  In  one  mstance  I  found  it  necoi- 
sary  to  make  an  incision  ainl  pack  with  gauze  the  bleeding 
fractured  surface  of  the  cancellous  bone.  The  hemorrli^c 
vroii  profuse  and  checked  with  great  difficulty.  If  at  hand, 
Horsley's  wax  wfjuld  probably  check  the  hemorrba^  bet- 
ter than  gauze. — Ed.] 

The  treatment  of  a  laceration  of  tlie  urethra  does  not, 
as  a  rule,  present  any  iinui^ual  difficulties.  If,  liowever, 
the  bladder  is  lacerated  at  some  inaccessible  point, — aa, 
for  example,  behind  the  symphysis, — the  management  of 
the  case  may  become  very  difficult.  The  dribbling  of  the 
urine  irritates  tiie  skin  uvcr  the  back  of  thu  pi-lvis  and 
beil-sores  develop  which  arc  very  difficult  to  conti-ol.  If 
possible,  the  patient  should  be  placed  in  a  permanent  bath. ' 


2.  HIP-JOINT 

Dislocation  of  the  hi{>-joint  is  rather  a  nire  injury,  ami 
requires  severe  violence  for  its  productioii.  The  force  acts 
indirectly  through  the  trunk  or  the  thigh,  as  when  thp  iti- 
jury  is  produowi  by  u  cave-in,  by  being  run  over,  by  a 
fall  from  a  great  height,  etft.  D I shwat ion  by  direct  action  on 
the  refjion  of  the  hip  mu-st  be  extremely  rare.  The  most 
important  forms  are  backward  and  forwanl  di!il<n»tions, 
but  they  arc  very  much  more  rare.  Since  the  investiga- 
tions of  Bigelow  in  Boston  we  know  that  the  mechanism 
and  the  fixation  of  the  luxated  bone  are  deterniiued  by  the 
iliofemoral  ligament  (or  Bertini's  ligament)  [tiie  Y-ligSc 
nient. — Ed.],  which  in  all  regidar  dislocations  remains  ii  '" 

■  See  MiloheU'a  article  {/.  c.)  tor  use  or  toth. 
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tact.    An  irifgular  dislocation  without  cliaraeteristif^  sviup- 
toms  18  pOBiiible  only  when  that  ligament  has  been  torn. 

(A)  Backward  Dislocatioa  (Luxatio  postica  sive 

retrocotyloidea).  (PlatM  50,  51,  52.) 
If  tbe  flexeil  and  slightly  abducttd  thigh  is  rotated  in- 
waixi,  the  jjosterior  jMirtion  of  the  rap^ule  is  put  od  the 
stretch.  It'  tile  niovenieut  iii  continued,  the  neck  of  the 
^mur  catcher  on  the  edge  of  the  aectubnhini  and  a  Ailcruiii 
is  provided  so  that  by  nieana  of  the  long  arm  of  the  lever 
(the  ehaf^  of  the  femur)  enornaous  power  can  lie  exertetl 
on  the  short  arm — the  head  of  the  femur.  The  head  is 
forced  ngainst  the  en|>biule,  whit^h  gives  way  at  its  |x>6terior 
portion,  and  the  head  escapes  from  its  articular  connec- 
tions, the  ligamentum  teres  bfing  torn.  Thus  the  back- 
ward dislocation  is  completed. 

We  distinguish  two  forms:  iliac  and  ischia tic  disloca- 
tion. In  the  former  the  head  is  found  on  the  iliac  bone; 
in  the  latter  it  tKX^upies  ii  deeper  jNieitiou  on  the  upper  seg- 
ment ofthe  ischium.  The  ixwition  of  the  tendon  of  the 
obturator  internns  in  relation  to  the  head  of  the  femur  is 
an  important  anatomic  distinction.  lu  the  iliac  form  the 
head  of  the  femur  is  above,  in  the  ii^tihiutic  form  below, 
the  t4:'ndon.  An  ischiatic  dislocation  may  be  produced 
experimentally  by  rotating  the)  strongly  flexed  thigh  in- 
ward. The  iliac  form  is  also  prodnce<l  by  inward  rota- 
tion, but  with  the  thigh  in  less  pronounced  flexion. 
'  In  the  living  subject  posterior  dislocation  is  brought 
fflbout  in  the  same  way,  either  by  movement  of  the  leg 
i(rare),  or,  more  frecpiently,  by  movement  of  the  trunk  or 
pelvis  while  the  It^  is  lixe<I,  the  head  of  the  femur 
becoming  displaced  altove  or  IjcIow  the  tend()n  of  the 
obturator  musele.  Or  the  bead  may  lii-st  escape  from  the 
aoelabuluminitspostero-inferiorsegment  and,  bysewndaiy 
dislocation,  approach  the  position  eharacteristio  of  iliac 
dislocation,  until  the  Y->«lu>pe(I  ligament  aud  the  external 
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PLATE  60. 

Backward  Dislocation  of  the  Tbigh.— Fig.  1.— latdiiatio  dislo- 
oatioD  artificiaily  produced  in  the  cadaver.  The  glutens  maximna  has 
been  split,  each  part  being  held  aaide  bj  retractots,  bo  that  the  head  <tf 
the  fpmnr  and  deeper-lying  Boft  structares  are  exposed.  Immediately 
below  the  gluteusmaximueiaaatripof  tissue,  belonging  to  IheglnteuH 
minimoH,  and  under  the  latter,  the  pyriform  mnaole.  The  obtorator 
intemns  oocupiea  a  position  above  the  head  ot  the  Temur,  but  lies  at 
some  depth,  so  tliat  little  is  to  beaeenot  it.  Below  the  heed,  and  sur- 
rounding it  like  a  cravat,  we  nee  flrst  the  obturator  eitemns,  and  lower 
down  the  quadratns  temoris,  some  of  the  fibers  ot  vrhieh  are  UM»ntt«d. 
On  the  median  ude  of  the  head  of  the  femnr  is  the  sciatic  nerve; 
between  it  and  the  edge  of  the  lower  portion  of  the  gluteus  maximns 
ore  the  tuberosity  of  the  ischium  and  the  tendon  of  the  biceps  femoris, 
which  lioH  itA  origin  at  that  point. 

Fig.  2. — Anatomic  preparation  of  the  hip  region  seen  from  behind; 
the  eonditiond  arp  normal.     ThK  plote  i»  explained  by  figure  119. 

Kig.  3.— Iliiic  dislcication,  artilioioU.v  product-d  in  the  anatomic 
flju'uinifii  (sc>e  Fij;.  2).     Tile  haul  of  the  frmnr  ia  above  the  obturator 
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^■■rotators,  assuming  that  they  aro  intact,  arrest  its  progress. 

™  In  such  a  case  tbt;  head  of  the  femur  «iay  be  tuuiid  behind 
the  obturator  intemus  ;  )'.  e.,  the  obturator  am!  gemelli  lie 
between  the  iiead  and  the  acetabulum,  and  may  constitute 
an  obsfaiele  tu  reduetinn. 

Symptoms. — In  jKisterior  dislocations  the  leg  is  rotated 
inwiinl  aud  fixed  in  more  or  Irss  pronounced  flexion  and 
addiiction.  When  the  {tatietit  lies  on  his  back,  (his 
deformity  is  readily  recognized  and  is  associated  with 
shortening  of  the  leg.  It  Sn  greater  in  the  iliac  than  iu 
the  ischiatJG  form.  The  shortening  is  demonstrable  by 
actual  mensuration.  The  \e^  are  brought  into  symmetric 
position  with  resjiect  to  the  pelvis,  and  the  distanced  from 
the  anterior  superior  spines  to  n  jwint  on  the  knee-joinl — 
say,  the  lower  edge  of  the  patella  or  tbe  median  line  of  tlie 
knee — are  measnred.  An  easy  method  of  estimating  the 
shortening  consists  in  fiexing  the  two  thighs  at  a  right 
angle  and  placing  them  symmetrically  with  respwt  to  the 
pelvic,  and  then  comparing  both  sides.  The  pelvis  must 
be  absolutely  lionzontal ;  that  is,  both  anterior  superior 
spines  must  l)e  at  the  same  level.  In  a  posterior  disloca- 
tion the  knee  of  the  injured  side  is  considerably  lower 
than  the  other,  because  the  corresponding  femur  is  dis- 
placed backward  along  the  pelvis.  This  prtwedure  is  best 
earrieil  out  under  anesthesia. 

Tlie  displacement  of  the  parts  in  the  hip  region  can  also 
be  aticnrafely  measured.  Un<ler  normal  conditions  a  line 
drawn  from  the  anterior  superior  spine  to  tlie  tuberosity 
of  the  ischium  through  the  gluteal  region  crosses  tlie  tip 
of  the  trochant<5r  major.  This  is  known  as  the  Roser-Nfila- 
ton  line.  In  jmsterior  dislocation  the  end  of  the  femur, 
and  with  it  the  trochanter,  is  pushed  above  this  line.  Its 
position  above  the  line  may  be  accurately  determined  by 
tliis  method  of  examination,  which  requires  that  the  jmtient 
lie  on  the  sound  side.  The  tn>chanler,  and  hence  the  head 
of  the  femtir,  providing  it  has  not  ln'cn  sepuruteil  from 
the  neck  and  shaft  of  the  bone,  may  thus  be  located. 
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By  raennw  «f  inwnnt  rofafimi  additioQuI  information  is 
obtnined  in  this  method  of  examination.  When  the  con- 
ditions are  normal  and  the  thigh  is  midway  between  external 
and  internal  rotation,  tlie  tip  of  the  trochanter  corn^Rjmndg 
approximately  with  the  center  of  the  Roser-N^laton  line, 
if  the  trochanter  is  found  in  front  of  tins  line,  it  Indicates 
rotation,  which  is  always  present  '  in  regular  posterior 
dislocationn,  and  f  hows  that  the  head  of  the  femur  is  poB- 
I«rior  lo  the  acetahulnm. 

There  is  a  simpler  way  of  arriving  at  a  nnigh  estimate 
of  the  disloriilion.  With  the  pa- 
tient in  the  dorsal  position  and 
the  limbs  disputed  symmetrieuJly, 
the  snrgeon  places  liis  thumbs  on 
the  two  anterior  superior  fipines 
nnd  detemdues  the  {Misition  of 
the  tip  of  the  trochanter  with  his 
index-fingers.  The  distance  be- 
tween the  two  bony  points  may 
be  estimated  approximately  by 
the  number  of  fingeisthat  can  be 
cidwilw!  in  l>etwren  them,  and  tlie 
position  of  the  tii>  of  the  tro- 
chanter with  respect  til  the  pelvis 
rouf^hly  det<'nnined. 

It  is  not  always  possible,  owing 
to  the  overlying  mass  of  the 
gluteal  muscles,  to  demonstrate  the  head  of  tlie  femur 
in  its  abnormal  position,  especially  if  there  is  nuicb  swell- 
ing, and  the  ]ntient  is  not  under  anesthesia. 

Active  movement  is  completely  alxilished.  The  thigli 
aLn  he  flexeil  passively,  and  the  abnormal  adduction  and 
inward  rotation  cjm  be  increased  to  some  extent,  but  not 


Pig.  130.— TlteRoser-Ni!- 
latna  line  with  the  llii^li 
fleietl  at  the  hip. 


'There  inn  bwkwiinl  dislncal. inn  with  enlrninl  dislocation  of  the 
thiph.  It  in  ft  rnre  injury,  uiiil  pas»ihk  iioly  when  the  oater  limh  o( 
the  Y-*haped  li)|;ainent  is  divideil  anil  theurticulatcnpituleait^nHivety 
lacemt«d. 
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w!tliuutgiviiiginU-iisc  pain.  In  attompdng alHluction  and 
oiitwiird  rutatioii  of  the  tli'igli,  a  characteristic!  ix^ilicnt  re- 
BistaDcu  is  encountered  which  is  here  due  chiefly  to  the  ten- 
sion of  the  Y-ligainent.  Freedom  of"  passive  movements, 
with  gre^it  Hmitation  uf  iitternjil  rututiun  of  the  dislocated 
|-  thigh,  indicates  a  lai^e  rent  iu  the  capsule  with  lacemtioit 
of  the  niuacles.  Tlie  churacteristio  resilient  tixation  is 
more  distinct,  the  smaller  the  tear  in  the  capsule  and  the 
less  extensive  the  injury  to  th<.>  niiiscl«-. 


^^ 

Fig.  191  —  Rt-<lin'(inii 
full  anesthrsm  1,1'itis:  I'l 
right  augle  to  the  luNiy 


tl  liip-jniiit  with  the  {atipiit  in 
Th(^  injured  leg  m  pltK«d  at  a 


Treatment. — I  have  silreadv  remarked  that  nnesthcxia 
is  pmotimlly  indispensalile  in  the  examination.  AssfMjnas 
the  diagriftsis  is  established,  the  dislocation  should  be  re- 
duced, and  this  procedure  always  demands  anesthesia.  The 
jMtient  is  laid  flat  on  his  back  on  a  blanket  or  mattress 
on  the  ground.  The  injurtnl  leg  is  rniserl  until  the  thigh 
forms  a  right  angle  with  the  bo<ly ;  the  siirgeon  then  gra8|« 
the  le^  and  flexes  itatri^tungleg  at  the  knee.     One  a&dttn 
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PLATES  SlnudSS. 
Various  Typical    Forms  of  Dislocation  of  the  Thigh  li 
Preparations  and  In  the   Living   Subject.— The    oorrrBponding 
coDditions  on  the  two  plntes  Ijcor  tile  Bniiie  unmbera.     In  then 
HpecimeuH  illoEtrated  in  Plate  51,  tliH  iliofemoral   ligament   i 

Fifpi.  1  and  1  n. — ficiatio  dislocation. 
Figjs.  'i  and  2  a. — Iliao  dia location. 
Figs.  3  and  3  a. — Obturator  dislocaljon. 
Fi^  4.aiid  1  a.— Inliapubio  dislooatioQ. 


lgll*P 

(onding 

is  pre- 


taDt  kneeU  on  the  ground  and  fixes  the  ])elvis.  In  emeH 
gencies  the  eiirgciin  may  dispense  with  the assigtontatKl  fix 
the  pelvis  by  bniL-ing  his  finit  against  the  eympliysiB,  after 
removing  his  boot,  tukitig  care  not  to  exert  pressure  on 
the  urethra.  In  t\m  position  simple  traction  upward 
sometimes  suffices  to  efi'eot  reduction,  if  the  head  lies  near 
the  posterior  border  of  the  aoetnbultim.  If,  however,  the 
heiu)  is  disphiced  further  backward,  simple  traction  on  the 
1<^  will  cause  it  to  lodge  on  the  edge  of  the  acetabulum, 
and  it  is  evident  that  abducting  the  thigh,  which  h  priori 
seems  a  rational  procedure,  only  8er\-e8  to  wedge  the  head 
more  firmly  in  it»  abnonnal  position.  Thus  tlie  advice  to 
bring  tlie  thigh  into  adduction  before  exerting  traction  be- 
comes comprehensible,  l>ecnuse  this  movement  [wnnita  the 
head  to  glide  more  easily  over  the  edge  of  the  acetabulum. 
The  manipulations,  therefore,  consist  of  traction  in  a  posi- 
tion of  adduction  with  some  inward  rotation.  If  this  fails, 
the  surgeon  must  try  what  traction  in  alxhiction  with  out- 
ward rotation  will  do.  During  this  procedun;  the  he.id  of 
the  femur  sometimes  slips  around  the  outside  of  the  edge 
of  the  acetabnlura  and  becomes  lodged  in  front  of  the 
articulation — 90-oalIe<l  circumduction.  The  position  of 
the  head  cannot  therefore  always  be  inferred  frt)m  tiie  na- 
ture of  the  laceration  in  the  capsule,  in  view  of  the  possi- 
bility of  these  secondary  movements  taking  place.  The 
capsular  rent,  which  may  be  longitudinal  or  transversej 
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Bometimes  has  to  be  enlarged  by  appropriate  niovementa. 
In  some  cases  it  foraiB  a  true  obstacle  tu  reducdun,  that 
cannot  be  removed  without  operative  intervention.  I 
have  repeatedly  reduced  a  dislocation  of  several  weeks' 
standing  in  this  way  and  obtained  perfect  mobility.  In 
very  old  cases  all  hope  of  obtaining  a  movable  joint  must 
be  abandoned  and  a  resection  or  a  subtrochanteric  osteot- 
omy performeil  to  correct  tlie  position  of  the  limb. 


(B)  Forward  Dislocation  (Luzatio  antica  sire  prse- 
COtyloidea).      (Platea  ol  and  Ti'l.) 

The  forward  dislocation  is  rarer  than  the  backward 
variety.  After  the  detailed  description  which  has  been 
given  of  posterior  dislocations,  but  little  space  need  be 
devoted  to  it. 

An  anterior  dislocation  may  be  produced  artificially  by 
outward  rotation  and  abductiou  of  the  thigh.  The  capsule 
gives  way  in  its  anterior  portion,  somewhat  above  the 
middle,  and  if  the  thigh  is  at  the  same  time  overextended, 
a  suprapubic  dislocation  results.  If  the  tear  in  the  cap- 
sule is  lower  down  and  the  thigh  is  flexed,  an  infrapubic 
dislocation  is  produced. 

In  the  living  subject  forward  dislocation  is  produced  in 
the  same  way,  or  by  a  corresponding  dislocation  of  the 
pelvis  while  the  leg  is  fixed. 

In  all  forward  dislocations  the  lower  extremity  is  in  a 
position  of  pronounced  outward  rotation  and  abduction,^ 
The  degree  of  flexion  varies  ;  in  suprapubic  dislocation  it 
is  slight,  sometimes  the  limb  is  even  in  extension.  In 
infrapubic  dislocation  flexion  is  always  present,  its  degree 
depending  on  the  extent  to  which  the  head  of  the  femur 
is  displaced  inward;  it  is  due  lo  the  tension  of  the 
Y-Iiganient. 

'  In  very  tsre  caees,  when  the  head  of  the  teniur  is  displiiced  01 
nurd  into  the  interior  ot  the  pelvis,  inward  rotation  boa   b««n    oh- 
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In  i;u])rapiibic  dtHlocations  the  head  ie  directly  felt  in  the 
inguinal  region ;  it  U  found  eloee  to  the  edge  of  the 
acetabulum  (ilio|MK'tineal  diBlocatinn  with  very  little  alxluo- 
tioii),  or  on  the  jmbie  \m\ie  (pubic  dislocation),  or  below  the 
anterior  infermr  sjune  (luxutio  Hubspino»i,  luxalio  aubpu- 
bicn).  The  fenmnil  arterj'  is  sometimes  forcwl  up  from 
itA  bed  by  the  bend  of  tite  ffinnr.  Pain  in  the  distribu- 
tion- of  the  cniml  nerve  \»  present.  Sotiietinies  the 
putient  is  still  aiile  to  snpjxtrt  himself  on  the  injures]  leg. 

In  the  iofrapubic  varie^  there  is  outwanl  rotation  with 
marked  abdnetton  ami  flexion.  AVe  distinguish  fuxatio 
obliiruiona  when  the  head  is  found  in  the  obturator  fora- 
men ;  and  the  ver»'  rare  fuxtUlo  pfrinefilU  when  tlie  beail 
occupies  the  ascending  ramus  of  the  ischium.  In  luxatio 
obturatoria  the  lieaiJ  ih  buried  in  tlie  depths  of  the  tissues 
and  eunnot  easily  1m'  felt.  The  prominence  of  the  tro- 
ehunter  is  misaeil  and  tiie  leg  is  fixed  in  itg  abnormal 
position  to  whic'li  it  returns  al^T  removal  of  the  reiiuciiig 
ibij-e. 

Diagnosis.— Frsietu re  of  llie  neck  of  the  femur  is  cx- 
eliiilril  by  llie  fact  ihitt  while  in  this  injury  the  leg  is  also 
sbortcned  anil  rotated  outward,  the  eliaractcristic  elastic 
fixation  found  in  dinlwat Ion-fracture  ia  alieenL  The  leg 
can  be  straightened  without  any  difficulty,  but  at  once 
returns  to  Its  position  of  uutward  rotjilion.  Other  move- 
menL-i  arc  not  impassible  a*  in  dislocation. 

Reduction. — lu  reducing  a  supnipubic  disl<H-iition  it 
may  l>e  nece«iary  to  begin  by  overextt'nding  the  thigh  so 
a*!  tu  bring  the  head  of  the  boiic  nearer  the  acetabulum. 
The  patient  must  l»e  laid  on  a  table.  In  all  olher  forms 
the  same  rule  holds  g<iod  as  for  posterior  dislwation;  /.  c, 
the  patient  must  be  fidlyanesthctijued  and  laid  ou  the  floor, 
and  roiltirtion  effected  by  manipulating  the  leg,  which  is 
Ht'xtd  ;it  the  knee.  Inward  rotation  followeil  by  abtluc- 
lidii  iisofilly  accomplishes  the  desired  result.  Circuraduc-  _ 
.  tion  of  the  hciu)  around  tlie  edge  of  the  acetabulum  ca 
prevented  by  pulling  on  the  tliigji  at  the  same  time. 
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(C)  Rare  Dislocatioas  of  the  Hip- Joint 

Downward  dislocation  {luxutio  Infraoj/i/hlden)  is  ex- 
tremely nire  ;  tlie  head  (if  the  femur  is  foiiiid  at  the  lower 
edge  of  tlic  acetubtilum,  the  leg  is  lengthenetl.  Marked 
flexion  is  always  present,  and  usimlly  a  i^liglit  dcgrte  of 
abduction.  Rotation  \s  of  no  ini]Kirtanoe.  In  li^veral 
cases  the  patieut  was  still  able  to  tttand  and  even  to  walk 
on  the  injured  leg,  the  head  of  the  bone  being  bracwl 
against  the  lower  edge  of  t!ic  acetabiihini.  The  disloca- 
tion may  htt  produced  by  foroed  alxiuction.  Reduction  is 
eflfected  by  traction  on  the  flexed  thigh. 

Upward  dislocation  (luxtdio  mpramtyhideri)  is  also 
very  rare.  Tlic  lieiid  is  uear  the  anterior  inferior  spine, 
where  it  is  felt  a^s  a  spherical  prttminence.  The  leg  is  ex- 
tended, rotated  soniewliat  upward,  aud  adducted ;  at  the 
same  time  it  is  (wnsiderubly  shortened.  Reduction  is 
effected  by  flexion  and  inward  rotation. 

Among  the  irrtyular  dvdoailimus  of  the  hip-Joint  {see 
page  246)  should  be  included  those  in  which  the  disloca- 
tion is  complicated  by  fracture  of  the  femur,  be  it  the  neck 
or  the  trochanteric  region,  or  of  the  pelvis,  whetlier  of  the 
edge  of  the  acetal>u1iiiii  i>r  the  iicetabulum  itself. 

The  term  central  dislocatioD  (hixaiio  ixntralia)  is  used 
to  designate  au  extnimly  riirr  accident  in  which  the  head 
of  the  boue  is  forceil  into  the  pelvis  after  the  ntM^tabulum 
haft  been  demolished.  The  olteervation  is  of  interest  on 
account  of  itJ*  analogy  to  fmture  of  the  base  of  the  skull 
by  the  lower  jaw, 

3.  FEMUR 
(A)  Fractures  of  the  Upper  End 
The  upper  end  of  the  femur  presents  for  examination 
the  head,  the  neck,  aud  the  trochanteric  n^inn.  The 
neck  (colliim  femorWt  lies  between  the  cartilaginous  border 
of  the  head  and  the  trochanters ;  or  lo  he  mure  precise, 
between  tlie  two  ridges  of  bone  connecting  the  two  tro- 
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trochanteric   region  nnd  the  upper  portion  of  the  t-lmft 
immediately  below  the  trochant^^ric  region. 

Fracture  of  the  upper  end  of  the  femur  may  be  pro- 
duced in  a  variety  of  ways.  Except  in  severe  perforating 
injuries,  such  as  gunshot  fractures,  the  liead  and  neck  are 
not  exposed  to  direct  violence.  The  trochanteric  and  in- 
fratrochanteric  regions  of  the  shaft  may  be  broken  directly 
by  bending,  torsion,  or  compression ;  or  indirectly  by 
exaggerated  movements  at  the  hip-joint,  rinch  as  adduc- 
tion, abduction,  overextension,  or  rotation.  The  last  possi- 
bility will  be  readily  understood  by  any  one  who  has  tried 
to  produce  hip-joint  dislocations  on  the  cadaver.  The 
forcible  movements  of  the  thigh  against  tlie  flexed  pelvis 
often  lead  to  fracture  of  ihe  upper  end  of  tlie  femur  before 
.dislocation  ie  produced.  In  the  niei^hanism  of  these  frac- 
iturcs  the  iliofemoral  ligament,  or  ligament  of  Bertiui,  plays 
i«  conspicuous  rflle,  as  do  the  attachraeuts  of  the  ca|isule 
and  muscles.  [According  to  Allis,  of  Philadelphia,^  frac- 
tures of  the  pelvis  rather  tlian  tlio  femur  quite  frequently 
Itake  place  from  an  indinxrt  violence  exerted  through  the 
'  long  axis  of  the  femur.  He  has  observed  this  elinicjdly 
ijind  experimentally. — Ei>.] 

Anatomically  we  distinguish  the  following  forms  : 
I      1,  Intracapsular  fracture  of  the  neck  of  the  femur;  the 
gline  of  fracture  corresponds  to  the  junction  between  the 
lliead  and  the  neck. 

f     2.  Traumatic  epiphyseal  scpairation  at  the  upper  end  of 
[^e  femur. 

3.  Extnicaj)sular  fracture  of  the  neck  of  the  femur ;  the 
■line  of  fracture  crosses  the  ti-oelianter  near  the  neck  of  the 
femur. 

4.  Fracture  of  the  femur  in  the  trochanteric  region. 
6.  Isolated  fracture  of  the  troi-hanter  major, 

\     6.  Fracture  of  the  femur  in  the  upper  jwrtion  of  the 
4haft,  imme<li)itely  below  the  trochanters, 

I      '  Transactions  ot  the  Amerioao  .Surgical  Association,  vol.  xix,  1901, 
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PLATE  53. 

Intracapsular  (Median)  Fracture  of  the  Neck  of  the  Femur 
(Fractura  Colli  Femoris  Mediaiis).— Figs.  1  a  and  1  6.— Pseadar- 
tliroHU)  at  the  Heat  of  the  intracapsular  fracture ;  the  neck  of  the  femur 
has  gradually  disappeared  by  attrition.  The  head  is  fixed  within  the 
acetabulum  by  massive^  newly  formed  adhesions.  The  trochanteTic 
region  presents  a  true  nearthrosis  within  the  old  articular  capsule,  and 
articulates  with  the  broken  surface  of  the  head.  Both  broken  surfaces 
are  smooth  and  almost  i>olished  in  places,  just  as  in  arthritis  deform- 
ans. Chanicteristic  bony  deposits  are  found  both  on  the  edge  of  the 
acetabulum  and  on  the  upper  end  of  the  femur.  The  latter  is  thick- 
ened and  club-shaped  by  the  enormons  new-formation  of  bone.  The 
false  joint  hiis  {KTinitted  the  two  broken  surfaces  to  glide  up  and  down, 
and  even  shows  the  traces  of  this  moyemeut,  as  is  indicated  in  the 
figure.     ( Author's  collection. ) 

Fij^.  2  a  and  2  b. — Impacted  intracapsular  fracture.  The  specimen 
was  taken  from  a  woman  eighty-two  years  of  age  (Glowe).  Figure  2  a 
shows  the  upiK^r  end  of  the  femur  seen  from  the  side,  with  the  probable 
normul  outline.  The  abnormally  high  position  of  the  trochanter  major 
cansed  ))v  the  fnietnre  is  shown.  The  neck  of  the  femur  has  l)een 
shortvnwl  bv  the  imjiaction.  Figure  2  b  presents  a  frontal  section  of 
the  ]>one.  The  imiwction  has  been  broken  up  and  the  head  is  shown 
in  tlie  i)ositic)n  whieh  it  wa**  mmle  to  occupy  by  the  impaction.  Tlie 
shaft  is  in  juhluetion  with  respect  to  the  head  of  the  femur  or  pelvis. 
( Anthor's  eollei'tion. ) 


In  practice*  wc  distiii^nish  tlio  following: 

(a)  Fractures  of  the  Neck  of  the  Femur  {Fracium 

cnlli  fnnoiis). — Ti icsc  arc  relat i vol y frequent.  The  division 
into  intra(»ap.snlar  an<l  cxtraca|>sular,  wliile  correct  in  the- 
ory, must  l)c  qualified  in  practice.  Tlie  lines  of  fracture 
are  not  always  transverse,  and  the  relations  of  the  capsule 
are  neither  uniform  nor  of  any  \'ital  imjM)rtance.  In  so- 
called  extraciipsular  fractiu'es  the  line  of  fracture  often 
enters  the  capsule,  if  only  because,  as  has  been  stated,  the 
anterior  |)ortion  of  the  ca])side  extends  as  far  as  the  inter- 
trochanteric lin(^ ;  hence  the  extraciipsular  fractures  of  the 
books  are  usually  mixed — /.  c,  they  arc  partly  intracapsu- 
lar and  [)artly  extracapsular. 
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»To  preserve  the  anatomic  names,  we  might  divide  frac- 
tures of  the  neck  uf  the  femur  into  mL-dian  ur  pro:cimal, 
aad  lateml  or  distal,  fractures. 

Median  fractures  of  the  neck  of  the  femur  occupy  the 
median  segment  of  the  neck  of  Llie  femur,  near  tlie  margin 
of  tlie  head,  and  are  almost  always  intracapsular.  The 
fragments  consist  of  the  shaft  and  neclc,  on  the  one  hand, 
and  the  head,  on  the  other.  The  head  loses  that  part  of 
its  arterial  bloo^i-siipply  which  is  conveyed  by  the  perios- 
teum and  liy  way  of  the  neck.  Tiie  circulation  through 
the  ligamentum  teres,  in  old  persons  especially,  is  {loor. 
The  head  may  be  cut  off  from  all  nutrition,  like  a  com- 
pletely separateil  fragment,  aud  may  succumb  to  retrogres- 
sive clianges  anali^ona  to  those  that  occur  in  the  formation 
of  a  traumatic  "joint-mouse." 

The  lateral  fmctures  occupy  the  lateral  ]K>rtion  of  the 
neck  of  the  fenmr  near  the  trochanters.  They  may  be 
extracapsular,  but  as  a  rule  they  are  mixe<I ;  i.  c,  the  Une 
of  fracture  is  partly  within  and  partly  without  the  capsule. 
The  upper  fragment  consists  of  the  head  and  part  of  the 
□eck,  aud  is  abundantly  supplied  with  arterial  blood 
through  the  capsule  and  periosteum. 

There  is  much  to  l)e  said  in  iiivor  of  this  classification  ; 
as  we  go  on,  we  shall  learn  of  still  other  advantages  tliat 
it  possesses. 

Etiology. — The  onlinary  fractures  of  the  neck  of  the 
femur,  as  already  remarked,  are  as  a  rule  due  to  direct 
violence.  The  injuries  wliich  tand  to  produce  them  are  of 
two  kinds: 

1.  A  faU  tm  tlie  knee,  or,  more  rarely,  on  the  foot  with 
the  leg  extended,  so  that  the  blow  is  transmitted  in  the 
direction  of  the  shaft  and  comes  on  the  neck.  As  the  head 
is  fixed  within  the  acetabulum,  a  fracture  of  the  neck 
results  if  this  force  is  sufficiently  severe.  In  most  cases 
the  fracture  is  median.     This  is  therefore  a  kind  of  com- 

csB  ion-fracture. 

2.  A /all  OH  Uie  trodtartter  major — t,  e.,  on  the  side  of 
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PLATE  54. 

Extracapsular  or  Lateral  Fractnreaoff  tte  Neckof  thePemur 
(Practura  Colli  Pemoris  Lateralis).— Figs.  1  a  and  1  ft.— Extra- 
capsular fracture  of  the  neck  of  the  femar  with  impaction  ;  compara- 
tively recent ;  from  an  old  woman.  The  fracture  is  distinctly  extra- 
capHiilar  and  even  involves  the  trochanter.  Fi|aire  1  a  shows  the  outer 
and  upiMrr  surface  ;  fi^re  16a  frontal  section  of  the  specimen.  The 
impaction  is  very  distinct ;  the  cer\'ical  fragment  is  driven  into  the 
trochanteric  region.  The  nei*k  is  therefore  shortened  aiKl  forms  almost 
a  right  angle  with  the  shaft  of  the  femur.  In  figure  1  ft  the  outline  of 
the  corrcHponding  sound  limb  is  indicated,  showing  the  total  shorten- 
ing of  the  injured  thigh  and  the  relatively  higher  position  of  the  tro- 
chanter.    (Author's  collection.) 

Figs.  2  n  and  2  ft. — Old  extracapsular  fracture  of  the  neck  of  the 
femur  with  impaction  ;  bony  union.  The  specimen  was  taken  from  a 
woman  eighty-two  years  old  (Glowe)  who  had  sustained  an  intracap- 
Hulnr  fnicture  on  the  other  leg  (see  Plate  53,  Fig.  2).  The  fracture 
ilhistnitiHl  in  tlio  j>i('ture  was  produced  in  November,  1888.  After  the 
pati(*nt\s  death  in  March,  1>^93,  the  spirinien  illustrated  in  the  plate 
wart  obtaintHl  at  the  autopsy.     (.Vuthor's  collection. ) 


the  Ixxly.  Tlu»  bmly  striking  agnin.st  the  ground,  stone 
pavciiuMit,  or  wooden  floor  brings  about  a  compression  of 
the  n«'<*k  of  the  femur  in  its  longitudinal  axis,  l)etween  the 
hejKl  and  tin;  troohanterie  region.  This  compression,  as  in 
the  analogous  ease  of  force  applie<l  to  the  long  bones 
(uj)j)er  end  of  the  humerus),  priKhices  a  fracture  at  the 
point  of  junction  between  the  thinner  com[>act  neck  of  the 
fennir  an<l  the  more  voluminous  and  H])ongy  tissue  of  the 
adjacent  n-gion.  Fracture  takes  place  either  at  the  junc- 
tion of  head  and  neck,  or  at  the  junction  lx*tween  the  neck 
and  the  trochanteric  region ;  in  other  wonls,  either  a 
me<lian  or,  what  is  more  usual,  a  latend  fracture  of  the 
neck  of  the  ftmuir  is  pnxluccd.  These  fractures,  like 
other  (M)mpression-fracture.s,  are  usually  characterize<l  by 
impaction  of  the  fnigments. 

In  latend  fnujtures  of  the  ncvk  of  the  femur  the  lines 
of  fracture  extend  into  the  trochanteric  region  ;  inversely, 
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forced  ri>tatioti  hy  means  of  tbe  ligaments,  cspeciailj'  the 
Y-lignmeiit,  may  bring  alwut  fractiiren  iu  the  upper  por- 
tiitn  of  the  trochanteric  region,  the  line  of  fracture  cxteod- 
iiig  into  the  adjacent  portion  of  the  neck  of  the  femur.  In 
practice  these  fractures  can  proh»»bly  not  be  distinguislied 
from  fractures  of  the  neck,  and  are  therefore  to  be  included 
among  the  lateral  fractures. 

The  great  incidence  of  these  fractures  iu  old  persona  is 
cxplainetl  by  the  greater  brittleuea*  of  tJie  bi)nes,  which  is 
most  pnmouneed  at  the  upper  end  of  the  iemur.  AVe 
know  thiit  under  normal  ronditioiis  tliia  structure  is  very 
firm  and  quite  adequate  to  the  task  of  supporting  the  l>iN]y. 
The  significance  of  the  architt?cture  of  the  bone  trabecnlre 
is  well  known  ;  they  satisfy  the  highest  mathematical  and 
mechanical  demands,  and  with  the  least  amount  of  mate- 
rial in  the  form  of  bone-substjince  combine  the  highest 
[tossihie  strength.  In  old  age  the  bone  trabecule  l>econie 
less  numerous  and  the  fat-containing  cavities  between 
them  increase  in  size,  while  the  bone  itself  suffers  a  losiS 
of  organic  substance.  This  leads  to  the  production  of  an 
osteoporosis,  which  makes  its  ap|>earaiice  earlier  in  women 
than  in  men,  and  tJiua  explains  the  greater  frequency  of 
fracture  of  the  neck  in  women.  Another  factor  is  the 
angle  which  the  neck  of  the  femur  forms  with  the  sliafl. 
This  angle  is  subject  to  variations.  The  more  it  n^ 
proaclies  a  riglit  angle,  the  more  easily  »  force  acting  from 
below  in  the  direction  of  the  shaft  of  the  femur  will  caust^ 
a  fracture.  As  this  angle  is  saul  to  diminish  as  age  ad- 
vances, we  have  another  explanation  for  the  greater  fnv 
quency  of  the  accident  in  old  people  ;  but  it  is  a  great 
mistake  to  imagine  that  many  older  persons  .ire  liable  to 
fractures  of  the  neck  of  the  femur.  The  accident  is  also 
observed  in  vigonms  middle-agt'd  men  and  even  in  youth- 
ful individuals,  although,  it  must  be  admitted,  with  much 
less  frequency. 

Morbid  Anatomy. — The  study  of  Plates  o3,  54,  and 
P55,  and  the  actximpanying  descriptions,  coupled  with  the 


260  FBACTUBE8  AND  DI8L0CATI0MS. 

PLATE  55. 

Outward  Rotatioii  of  the  Thigh  in  latracapsular  (Median 
Fracture  of  the  Neck  of  the  Femur.— Fig.  1.— Anterior  view  o 
the  upper  extremity  of  the  left  femur. 

Fig.  2. — Po6terior  view  of  the  same  speoimen. 

Fig.  3. — Horizontal  section  through  the  neck  and  head  of  the  sami 
8pe<;imen.  The  section  is  somewhat  oblique  and  follows  the  directioi 
of  the  neck,  upwanl  toward  the  head. 

Fig.  4. — In  the  same  horizontal  section  of  this  specimen  the  cross 
section  of  the  corresponding  normal  neck  of  the  femur  \a  indicated  ii 
outline.  The  high  grade  of  rotatory  displacement  of  the  fragments  ii 
well  seen. 

Fig.  5. — Frontal  section  through  the  normal  np^r  end  of  theiemui 
and  a(*«tabulum,  from  a  child  eight  years  old.  The  epiphyseal  line  i: 
niudc  out  l>etween  the  head  and  neck  of  the  femur.  The  epiphysis  ii 
formed  solely  by  the  head  of  the  femur.  The  greater  trochanter  haf 
its  own  ''aulage"  (apophysis). 


succeed i  11^  remarks,  will  suffice  to  show  how  typical  th( 
apiH'ji ranees  are  in  this  iracture. 

i\Ie<lian  fractures  of  the  neck  of  the  femur  are  rare 
thev  may  be  either  loose  or  impacted  ;  the  impaction  is 
]>n»l)ably  never  permanent.  Bony  union  is  a  rare  excep- 
tion ;  alth()u<j:h  the  anatomic  specimens  (Plate  55)  sho\% 
that  it  is  a  possibility.  As  a  rule,  a  false  joint  is  formed 
by  till?  movements  of  the  lej;  when  the  patient  begins  to  use 
it.  The  ])seudarthr(»sis  represents  a  kind  of  sliding  joint, 
due  to  the  u))wanl  and  downwanl  movement  of  the  end 
of  the  bone.  In  the  most  typical  form  the  neck  of  the 
femur  is  lost  through  attrition,  and  the  smooth  surface  of 
tlie  trochanteric  rej^ion  artieuhxtes  with  the  equally  smootli 
fractunnl  surface  of  the  head.  Tlie  head  itself,  as  a  rule, 
becomes  fixed  within  the  acetabulum  by  fibrous  or  bon^ 
adhesions. 

Lithral  fractures  of  the  neck  of  the  femur  are  mucli 
more  conmion  ;  in  some  cases  they  are  impacted.  Bouv 
union  is  the  rule,  even  when  tlu?  case  is  not  treated  by 
a  surgeon.     An  abundant  call  us- formation  usually  takes 
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place  at  the  outer  portion  of  the  neck,  and  especially  iu 
the  entire  trochanteric  region.  The  impaction  may  be- 
come looaened,  especially  if  the  patient  usea  Ids  leg  too 
early  without  any  pnjtectjve  apparatus.  A  slight  de- 
formity may  in  this  way  becom4?  verj'  much  increased. 

In  fractures  of  the  neck  of  the  femur  there  is  nearly 
always,  in  addition  to  the  vertical  displacement,  some  dt^ 
f;ree  of  outward  rolatiun  of  the  shaft,  even  wlieii  the  frac- 
ture is  impacted.  In  some  caa«s  this  is  a  very  prominent 
symptom.  The  outward  rotation  of  the  thigh  is  usually 
interpreted  as  the  result  of  gravity  causing  the  limb  to  fall 
outward.  More  recently  a  theory  which  appears  to  me 
more  plausible  liaa  been  advanced — namely,  that  the  pos- 
terior portion  of  the  neck  of  the  femur  being  weaker,  a 
force  applie<l  to  the  trochanter  from  without  causes  a  more 
extensive  fracture  of  the  jKisteriiir  (UTiphery  of  the  neck 
of  the  femur  than  in  the  remaining  parts  of  the  stracture 
(Kocher). 

What  lias  been  said  applies  equally  to  incnraplete  frac- 
tures or  infractions  of  the  neck  of  the  femur.  These  may 
occur  in  the  lateral,  as  well  as  in  the  median  region,  and 
may  present  only  an  angular  deprcsHioo  of  one  side  of  the 
neck,  in  its  upper,  or  preferably  jiostcrior,  portion,  usually 
associated  with  partial  impaction.  A  considerable  vari- 
ation may  tiuis  he  brought  about  in  the  angle  formed  by 
the  neck  of  the  femur  with  the  shaft. 

Symptoms. — If  an  ehlerly  person  is  unable  lo  stand 
after  a  fall  on  the  ktiec  or  ou  the  .lide  of  the  ixxly,  and  the 
injui-ed  limb  exhibits  the  phenomena  of  shortening  and  out- 
ward rotation,  the  surgeon  should  always  think  of  frac- 
ture of  the  neck  of  the  femur.  The  ctmdition  must  be 
d  i  Sere  lit  iated  from  distortions,  (wntusions,  dislocations  of 
the  hip-joint,  and  fracture  of  the  pelvis.  It  is  hardly  ci>n- 
oeivable  that  the  injury  should  be  mistaken  fiir  dislocation, 
since  outward  rotation  occurs  only  in  anterior  dislocation 
of  the  hip-joint.  Wiien  the  patient  is  lying  in  bed,  he  is 
unable  to  raise  the  injured  limb  or,  in  other  words,  to  per- 
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form  active  flexton  at  tlie  hip-jotnt.  The  leg  usually  liea 
in  full  extenniuii  withuiit  uiitliictiun  ur  alxliictioii. 

Direct  palpation  of  llic  Heat  of  fmcfure  is  possible  only 
when  the  tnx^liaiiter  has  becu  involved,  and  tlien  only  to 
n  very  limit«<l  extent.  Wliile  it  is  tnic  that  under  normal 
conditions  the  greater  trochanter  cau  be  felt  in  front,  on  the 
outi^idc,  and  behind,  it  must  be  remembered  that  the  struc- 
ture irt  much  less  accessible  after  sii  injury  to  this  r^ion  ; 
lience  it  is  mrely  possible  to  m:ike  out  the  ehurp  etlge  of  a 
fracture  on  the  grenter  trochanter. 

An  im|Nirtant  s\-mptijni  is  the  apparent  upward  dii^plaiv- 
ment  of  the  trochanter,  the  position  of  wliicli  is  determined 
in  the  name  way  as  in  the  ImckwanI  dislocation  of  the  hij>- 
joint.  When  the  limbs  are  placed  symmetrically  with  re- 
spect to  the  pelvis,  it  is  found  by  mensuration  that  the 
distance  fmm  (he  anti'rinr  siiiierior  spine  to  the  knee  la 
consideral'lv  >]i"rf'T  tli:in  on  the  sound  side.  If  it  is 
found  thfti  tin'  tip  <il'  llu'  tmi'Juinler  projects  l>evnnd  the 
Roser-N^laton  lint.'  a  dir-tiiuce  ixpial  to  this  ehort^ning,  it  is 
a  sign  lliut  the  rest  of  tlie  lemur  is  intuct,  luid  the  cause  of 
the  shortening  is  to  be  sought  eitlier  in  the  neck  of  the 
femur  or  in  the  bip-juint.  '  This  result  is  controlled  by 
finding  that  the  distance  from  tlie  tip  of  the'  tnx;haiiter  to 
the  knee,  meunured  between  the  corresponding  [xiints,  is 
the  same  on  both  sides.  The  shorteniTig  in  such  a  oa«*  is 
due  to  displacement  of  the  fragments  occurring  at  the  time 
of  the  injury  and  t'l  the  traction  of  the  mnsctes  acting  on 
tlie  shaft  of  the  femur  and  trochanter  (see  Plates  53  and 
54). 

As  a  consequence  of  the  shortening  of  the  neck  the  tro- 
chanteric region  is  nearer  the  median  line  of  the  Ixxly  in 
fractures  of  the  neck  of  the  femur,  but  the  method  of 
measuring  the  difference  on  the  two  sides  is  so  difficult  and 
inexact  that  it  is  of  no  practical  value. 

[In  mensuration  fi)r  diagnosis  of  fractures  of  the  femur 
most  authorities  prefer  to  measure  l)etween  the  anterior 
iliac  spine  and  external  or  iutemal  malleolus.     The  tual- 
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leolua  Beems  to  be  a  more  fixed  bonr  proinmence  than  the 
patella.  Id  fractures  at  tlie  upper  end  of  the  temur  or 
dislocntioDH  we  have  in  English  a  (%rtuiii  terniinulog)'  in 
re^rd  to  shortening  and  lengtliening.  When  the  patient 
is  in  the  dorsal  position,  with  the  lower  limbs  parallel  anil 
the  anterior  iliac  spine  in  the  same  horizontal  plane,  the 
limhs  should  be,  iu  a  normai  individual,  of  the  same 
apparent  length.  If  tlie  extremity  under  esamiiiation  is 
shorter  or  longer,  we  speak  of  apparent  lengthening  or 
apparent  shotiemng.  When  we  measure  between  the  ante- 
rior iliac  spine  and  tlie  malleolus,  we  speak  of  a  rnftumred 
Ungthming  or  a  meaaured  sfioiiening.  If  we  find  a  measured 
difference  between  the  anterior  iliac  spine  and  the  tro- 
chanter, or  the  trochanter  and  the  external  malleolus,  we 
speak  of  a  real  shmiening.  These  are  the  most  important 
measurements.  The  apparent  difference  or  the  measured 
difference  between  the  anterior  iliac  spine  and  the  malleolus 
does  not  of  itself  indicate  that  there  is  any  real  difference 
in  the  length  of  the  limb,  because  an  adducted  limb  looks 
aborter,  but  measures  more  between  the  anterior  iliac  sptiie 
and  the  external  malleolus,  so  that  in  the  normal  Hmb 
adduction  gives  apparent  shortening  and  measured  lengtli- 
ening,  but  no  real  shortening.  The  reverse  is  true  of 
abduction.  This  should  be  borne  in  mind  in  the  mensura- 
tion, because  it  is  not  always  possible  to  fix  the  anterior 
iliac  spine  on  the  same  lioriKoutal  jilane  and  have  the  lower 
limbs  in  the  same  relation  to  tbe  pelvis.  If  an  adducted 
1^  measures  the  same  or  less  than  the  other  limb,  there 
must  be  some  real  shortening,  and  this  measuremi.>nt  is  of 
the  greatest  importance  when,  on  account  of  swelling  pal- 
pation of  the  trochanter  is  difficult  or  impossible.  In 
fractures  of  the  upper  end  of  the  femur,  especially  of  the 
neck,  the  dii^nosis  can  be  made  by  measurements  only. 
Manipulations  to  elicit  crepitus  are  unnecessary,  and  w<mld 
break  up  impaction  if  present. — El>.] 

The  injured  limb  can  be  moved  in  all  direetion.s,  but 
not  without  giving  pain.     Crepitus  is  present  unless  tbe 
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displacement  has  been  ho  ^reat  tliut  tlic  fragments  are  do 
longer  in  contact.  When  the  leg  is  extendetl  and  rotated 
about  its  longitudinal  axis,  a  plienomenon  is  developed 
which  is  readily  explained  :  In  a  median  fracture  the  shaft 
of  the  feniur  revolves  alwul  un  axis,  the  length  of  which 
(nirresponds  to  the  fragnient  of  the  neck  that  is  preserveii 
intact  and  still  remaintii  attached  to  tlie  femur.  In  a  lateml 
fracture,  on  the  otiier  liand,  the  shaft  of  tlie  femur  tumt* 
only  about  its  longitudinal  axis,  {troviiliiig  of  eourue  then 
is  no  impaction.  ^^ 


FiK-  122.— DiBpIapeniPnl  nt  ih.-  (kk'Ii.iiiUt  In  fracture  of  the  neck 
of  tlie  femnr.  Posteriur  vicn,  mi  tile  mjtIiI.  siile.  The  illiiHtnttJun 
showtt  tlie  upward  displarenirnt  nf  the  triichnnter  toward  the  nnterlor 
sDperiOT  KpiiK,  whk'li  Ih  indiratod  bv  a  horimntAl  line.  The  left  side 
shows  tUe  nornial  relationn. 


Imparted  Jraetures  of  the  nM-k  of  the  femur,  as  a  rule, 
present  no  diagiutstic  difRciiIlioM  ;  they  are  always  chanw- 
terized  by  shortening  and  outward  rotation  of  the  k-g, 
tliougli  both  these  symptoms  an'  lest  pronounced  than  in 
fmctures  without  impaction  ;  in  addition,  there  is  some- 
times a  slight  degree  of  adduction.  These  phenomena  are 
alt  direitlydue  to  the  displacement  and  subsequent  imjiac- 
tion  of  tlie  fragments.      Crepitus  is  absent   in  impacted 
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fractures,  liut  «tnaiderable  movement  ia  often  possible  at 
the  hip-joint.  Rotation  of  the  leg  about  its  long  axis  at 
the  hip-joint  takes  place  al)out  a  radius  correspond inj;  to 
the  length  of  the  neck  of  the  fetuiir. 

The  ciiniail  history  that  is  i>btainc<l  when  an  inipaetotl 
fracture  of  the  femur  lias  liecn  neglected  or  improperly 
treated,  and  the  impactiou  later  bcooniee  broken  up,  is  quite 
characteristic.  The  following  case  recently  came  under 
my  observation  :  A  woman  (Ijange),  seventy-four  years  of 
age,  on  the  17th  of  May,  IR96,  fell  from  a  step  and 
struck  her  hip  on  the  floor  of  the  room.  f:*e  was  able  to 
Btip|K)rt  her  weight  and  move  alxmt,  although  not  without 
great  [win.  lu  the  beginning  of  August  the  pain  suddenly 
beiuinc  more  severe,  having  been  brought  on,  according  to 
the  patient,  by  sitting  down  on  the  edge  of  the  bed.  The 
patient  now  tuok  to  her  lte<1  and  was  trtuted  with  an  exten- 
sion apparatus.  In  tliis  case  the  patient  had  walked  almut 
with  an  impacted  fracture  of  the  neck  of  the  femur  for  a 
period  of  about  two  and  a  half  months,  aAer  which  the 
condition  suddenly  took  a  turn  for  the  worse  and  the  im- 
pacted fragments  became  hxjseneil. 

IneompleU  ffuiure  of  the  neck  of  (he  femur  (infractions) 
cannot  l>e  positively  differentiated  from  im])acte<l  fractures. 
The  same  upward  displacement  of  the  trochantt-r  with  a 
certain  df^ree  of  outward  rotation  is  present,  owing  to  the 
tiict  that  the  posterior  wall  of  tlie  neck  is  thinner  and  sus- 
tains a  deeper  infraction.  This  class  includes  the  c.xses  of 
so-called  coxa  vuni  of  traumatica  origin. 

[Incomplete  fractures  of  the  neck  of  the  femur  are  not 

infrequently  overhx>kGd,  especially  in  children,  and   not 

uncommonly  in  adults.     The  injury  may  be  slight,  tiie 

patients  either  do  not  go  to  lieil  at  all,  or  stay  there  but  a 

'abort  time.    The  deformity  due  to  the  l>ending  upward  and 

■ftackwanl  of  the  neck  of  die  femur  at  Ihc  sent  tif  fracture 

Pnifly  de%"elop  veri-  slowly,  and  it  ia  frequently  some  months 

before  the  complete  picture  and  ftmctional  disability  of 

traumatic  coxa  vara  is  established.     Without  much  doubt, 
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most  of  these  cases  could  have  been  recognized  in  tlieii 
recent  state  by  careful  measurements  or  an  X-ray  photo- 
graph. Sprengel  '  was  the  first  to  call  attention  to  this. 
The  recent  literature  is  quite  full  of  observations  confirm- 
ing Sprengel  (sec  Prt^ressive  Medicine  for  December, 
1899  and  1900— Ed.] 

Treatment. — As  the  accident  usually  Iiappens  to  old 
people,  the  general  treatment  and  the  maintenance  or  im- 
provement of  the  jiatieut's  strength  are  of  prime  impor- 
tance. If  a  hypostatic  pneumonia  maiies  its  appearance, 
the  case  is  practically  hnpelesa,  and  the  patient  should 
therefore  be  encouraged  to  sit  up  and  take  deep  breaths 
from  time  to  time.  Nutritious  food  must  be  supplied  and 
the  position  of  the  budy  changed  as  often  as  possible. 
These  are  the  cases  in  which  the  patient  should  be  gotten 
up  out  of  bed  and  made  to  walk  about  with  an  ambiUatory 
splint  as  early  as  ]K)sgil)le. 

Lateral  fmcture  usually  heals  by  bony  union.  In  gen- 
eral, the  proliferation  of  bone  in  fractures  or  after  osteot- 
omy ill  the  trochanteric  region  is  verj'  abundant.  Median 
fractures,  on  the  other  hand,  rarely  unite  by  the  formation 
of  callus,  because  of  the  interference  with  the  niitritioD  of 
the  head,  which  is  connected  to  its  surroundings  only  by 
the  ligamentum  teres ;  this  has  been  referred  to.  In  many 
cases  a  true  pseudarthrosis  results ;  the  head,  which  be- 
comes fixed  within  the  acetabulum,  and  the  cervical  frag- 
ment by  constant  attrition  are  gradually  rubbed  smooth 
and  the  two  surfaces  form  a  perfect  sliding-joint. 

If  the  diagnosis  of  impaction  or  incomplete  fracture  haa 
beeii  made,  the  limb  must  be  placed  at  rest  and  protected 
against  all  injuries  until  sufHeiently  firm  union  for  func- 
tional use  has  been  obtaineil.  For  weeks  after  the  injury 
there  is  danger  of  the  ini])action  breaking  up  and  the 
fragments  becoming  displaced,  an  event  which  is  anything 
but  desirable.  The  greatest  care  is  therefore  necessary  in 
Buch  cases.  Nevertheless  the  patient  must  get  up  and 
'  Arch,  f.  Win.  Chir.,  1898,  Bd,  lvii. 
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walk  about  with  an  ambulatory  splint  at  ati  early  stage  of 
the  treatment. 

In  ordinary  cases  of  fracture  of  the  neck  the  fnigments 
should  be  replaced  as  accurately  as  circumstances  will 
permit  by  extension  and  inward  rotation.  A  pemiancnt 
extension  dressing  is  then  applied  according  to  the  prin- 
ciples of  bandaging.  The  foot  is  to  be  supported  on  a  well- 
padded  sliding  f<M>t-rt<st  (VoUcuinnn's  sled) ;  outward  ro- 
tation of  the  leg  must  be  prevente<J.  From  12  to  15 
pounds  suffice  in  most  cases  to  bring  the  fnt^nu'nt?  into  a 
&vorable  position.  The  dressing  should  l>e  applied  io 
such  a  way  as  to  allow  the  patient  considerable  frwdora  of 
movement  as  he  lies  in  bed.  He  may  lie  on  his  side  or 
even  be  proppc<i  np  with  pillows  without  sustaining  any 
injury  or  suffering  pain.  No  additional  splint  is  neces- 
sary, A  phv^ter  cast  or  an  ordinary  splint  dressing  may 
of  conrse  lie  used  if  desired.  The  recently  invented  am- 
bulatory splints  of  Thonia'4,  Liermann,  Bruus,  and  others 
are  particularly  useful  for  thid  class  of  cases.  In  these 
splints  the  tuberosity  of  the  ischium  forms  the  fixed  point 
aiid  allows  the  application  of  permanent  extension  by 
means  of  a  rubber  band  which  may  \te  replaceil  during 
the  night  by  an  ordinary  appanttua  with  pulley  and 
weights. 

Operative  fixation  of  the  fragments  by  the  insertion  of 
a  gimlet  or  nails  from  without  is  indicated  onlv  in  very 
special  cases.  Recently  Koctier  ha«  advise<l  early  resec- 
tion of  the  head  as  the  best  method  of  treating  a  simple 
intracapsular  (median)  fracture  of  the  neck.  If  this  pro- 
cedure is  contraindicated  by  extreme  age  or  weaklier  on 
the  part  of  the  patient,  massage  and  passive  movements 
should  be  begun  as  early  as  possible.  The  ultimate  result 
in  most  ca.ses  is  not  very  brilliant.  In  the  ca^  of  old  and 
infirm  jtersons  the  surgeon  may  l>e  glad  if  they  eventually 
are  able  to  walk  at  all  with  the  aid  of  a  cane.  In  more 
vigorous  subjects  the  results  are  much  more  satisfactory; 
and  if  the  treatment  has  been  successful,  may  be  very  fuv- 
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uralilc,  both  as  regards  absence  of  defunnity  and  the  res- 
toi-iition  of  t'luictioii  (coDipurL'  staltstics  on  {lage  60). 

[I  Imvi!  hall  tliret  t!xc«llent  results  after  rwertion  of 
the  head  of  the  femur  in  eases  of  traumntic  coxa  vara  with 
mtirked  deformity  and  functional  diaabilitv.  After  re- 
moving all  or  a  part  of  the  bead,  ihc  rounded  neck  has 
been  plaoe<l  in  the  acetabular  «ivity.  1  have  (wvcred  the 
surfaee  of  the  aeetabuluni  and  the  munded  end  of  the  neck 
of  the  femur  with  wax,  liuping  to  prevent  bony  union. 
Apparently  it  hibi  Iteen  successful,  as  these  |iatientii  have 
modenitc  motion  at  th«  hip-jr>int.  Many  eases  of  old 
fracture  of  the  neek  of  the  femur  with  marked  functional 
disiibilitv  would  be  grwitlv  improve<l  by  rcsii-tion  ..f  the 
|k,,<I.— Ki..] 

(bj  Traumatic  Epiphyseal  Separation  at  the  Upper 
End  of  the  Femur  (Wee  I'late  oo,  Fig.  Tj). — Tliis  is  a 
rare  injury,  and  of  course  occurs  only  in  youthful  individ- 
uals. In  this  n-rtpcet,  therefore,  there  is  a  great  difference 
between  the  femur  and  the  humenis,  for  at  the  upper  end 
of  the  humerus  epiphyseal  seiwrafions  are  relatively  fre- 
quent. The  explanation  i.«  found  in  the  small  size  and 
hidden  position  of  the  epiphysis  at  the  upper  end  of  the 
femur,  and  more  particularly  in  the  fact  that  it  is  strictly 
intra-articular ;  that  is  to  say,  not  even  a  piece  of  the  cap- 
sule, liot  to  mention  a  ligament,  is  attached  to  the  epiphy- 
sis. The  moile  of  jyrorluditm  and  Kifmjitonw  are  the  same 
as  lor  median  fracture  of  the  neck  of  tlie  femur.  The 
Irealjiifiit  also  is  analogous  to  (he  treatment  "f  that  injury. 

Recent  invest igatious  of  the  anatomic  conditions  in  trau- 
matie  epipiiyseiil  sepurntiim  have  shown  it  to  be  tlie  cause 
of  tlie  iliuieal  picture  known  under  the  name  of  coxavam 
(Sprengel  >  ).  _ 
.  [This  injury  in  its  recent  state  is  fre(|uently  overUwked, 
because  at  lirst  in  many  cases  the  deformity  and  symptums 
are  slight,  the  patients  usually  walking  about,  sometimes 
at  lirst  wilhoul  a  limp.  For  this  reason  they  come  to^ 
'  Aroh.  (.  kliu.  tliir.,  veil.  lvii. 
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Lon  first,  a  nmnbfr  of  weeks  or  months  after  the  in- 
when  the  symptoiua  of  the  deformity  of  coxa  vaia 
traiirtuitica  are  fully  developed.  In  a  few  cases  observed 
in  the  recent  state  the  dtslocntion  of  the  ti]){>er  fragment 
has  been  so  marked  that  complete  rednetiun  has  been  i 
p<issible.  All  iniiTitiliatc  0|>enitiim 
would  muIouliK'dly  b«' the  b<'>l  |»'...'c'.li 

(c)  Fracture  of  the  Femur  in 
the  Trochanteric  Region. — Frac- 
tures extending  iuto  the  trochurit«rio 
region  usually  form  |«irt  of  a  Interal 
fracture  of  the  neek  or,  as  will  be 
seen  presently,  of  infratrtK^hatiterie 
fracture  of  the  femur.  The  symp- 
toms and  treatment  call  for  no  special 
remarks. 

Isolated  fracture  of  the  greater 
trochanter  is  signilicunt  liotli  from  a 
pnkcticul  and  from  a  theunUc  stand- 
point. It  is  a  very  rare  injury, 
pnxluwil  by  direet  violence,  and  li^i- 
cally  elmraoterizwi  by  longitudinal 
displacement  with  separation  of  the 
bony  process  (ad  longitutUnem  etma 
dutnuiUmc).  The  fri^fment  is  dis- 
placed upward  and  backward  by  the 
action  of  the  gluteal  muscles  and  is 
directly  accessii»le  to  pulpntion ;  !«■- 
tween  it  and  the  femur  Is  a  wide 
diastasis. 

The  simplc.-it  treatment  consists 
in  nailing  on  the  fragment  after  rcplaeing  it  as  accurtitely 
as  iHKst^iblc.      This  U  facJlitatwl   by  bringing  the  leg  inlit 
ahduetii>n. 

(d)  Fracture  of  the  Shaft  of  the  Femur  below 
the  Trochanter  {Fntctui-a  Jemitria  iti/mtrochantrrica). 
(Plate  06.) — Fracture  of  the  shaft  of  the  femur  presents 


Fig.  133.— The  annie 
speoiitipn  as  nhuwn  in 
Ggure  1  III  Plate  M, 
Been  from  witliout.  The 
upper  frufno^i'  in  in  a 
poxitiiiu  of  Mexion ;  Ilie 
shuft  b  (lisploceil  (i>r- 
word  luid  upnurd. 
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PLATE  M. 

Various  Fractures  of  the  Pemur. — Fi^.  I- — Obliqne  rractnre 
of  Ihf  left  femur  lielow  thf  trwhanWr  ;  poMtsrior  view  {fraetvra  fiiao- 
rii  iH/ratroehaittaiea).  t'nitcd  hy  robust  masf^s  oF  callus,  with  rijn- 
plBCcment  nl  the  [tsfninenls.  The  fntuture  waa  probatit^  product  by 
overexteDHiiin.     (Pathol.  Inst.,  Greifawald. ) 

Fig.  2. — l^hliqae  fracture  of  the  npper  half  of  the  feniur.  Tor- 
ainn-frooture  with  ilisplncement  of  the  fragment.  The  line  of  fmcture 
iDvolvm  the  jfreater  trorhanter.     (Pathol.  Inst.,  Miinchen.) 

Pig.  .1. — Oblique  frarture  of  the  lower  half  of  the  femnr  wit* 
lateral  displarement  anil  shortening ;  union  bj  moderate  development 
of  callua.     (Authur'H  (.'ollcotion.) 

Fig.  4. — Transverse  fracture  of  the  lower  halt  of  the  femur  with 
marked  displnoement ;  united  liy  abundant  calluB-formotion.  The 
displnceraent  of  the  trngmeTite  correHponds  to  that  whieh  is  ty[HcaI  of 
supracondylar  tractarestHee  Plate  58).     (Patbul.  Instit.,  Greikwald.) 

no  Icsw  peculiarities  tfian  the  same  injury  at  the  lower  end, 
dImivp  the  condyles  (^fraclufa  aupracondyHm), 

Mode  of  Production. — It  occurs  by  bending  or  longi- 
tmlinal  l■'•lll]l^e^-;i■^[l,  tlie  result  of  dired  violence,  such  aw 
a  Minv.  nr  :i  liill  .iii  uneven  ground,  bringing  the  part  into 
wiritai't  with  tin;  groimd,  in  which  cuse  a  tniiisverw  frac- 
ture is  prwiueed  ;  or,  as  the  result  of  indtred  violence  by 
forsiov,  as  in  falling  on  the  feet,  or  in  twisting  of  the  body 
(cave-ins,  etc.),  in  which  case  it  takes  the  form  of  a  spiral 
fracture  with  an  oblique  or  almost  longitndinnl  line  of 
I'mctnre.  Examples  of  the  latter  variety  are  found  in 
ii'lfttively  large  numbers  in  pathologic  collections. 

Tliiis  fracture  is  occasionally  met  with  in  adults  who  do 
heavy  work  which  exposes  them  to  accidpnt.s ;  advanced 
uge  exhibits  no  special  predisposition. 

Symptoms. — In  addition  to  the  general  symptoms  of 
fracture,  which  are  usually  present  in  full  array,  the  clin- 
ical picture  is  characterized  chiefly  by  the  tendency  of  the 
upper  fragment  to  assume  a  position  of  marked  flexion, 
sometimes  amounting  to  a  right  angle,  under  the  influence 
of  the  iliopsoas  and  gluteal  muscles.     On  examining  the 
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injiinxl  lirnli,  ahnoniial  mobility,  etc.,  are  found  Ijelowtiie 
tntctmnttir.  In  moving  the  limb,  especially  rotating  the 
thigh,  it  19  n<ttii?e<i  that  tlie  trochaoter  does  not  accompany 
the  shaft.  If  the  fracture  is  seen  for  the  first  time 
si'veral  weeks  after  the  injury,  typical  (lisplocemcDt  of  the 
fragments,  with  abimdant  callus-fornmtion,  is  usually  A\s- 
w>vt'rcfl. 

Treatment. — Replacement  of  tlie  fri^ments  in  as  nearly 
a  perfe<!t  )x>sitioii  a»  posaible,  if  necessary  under  anesthesia. 
Permanent  extension  <lrcgging  with  heavy  weighb^,  tlie 
tliigh  l>eing  flexed  in  a  greater  or  less  degree  on  the  abdo- 
men. For  the  rest,  the  treatmeitt  should  follow  the  general 
principles  that  apply  to  the  management  of  non-impacted 
fructurca  of  the  ucek  and  shaft  of  the  femur. 

[In  fractures  just  below  the  troclianter  I  have  found  a 
combination  of  extension  with  fixation  of  the  thigh,  liip, 
and  pelvis  in  plaster  a  very  satisfactory  metiiod.  Esten- 
sioii  is  first  applied  to  a  position  abont  the  middle  third  of 
the  thigh  ;  the  patient  is  then  anesthetizeil ;  strong  traction 
is  made  on  the  limb  in  a  flexed  and  abducted  f>i>sitinn  ; 
the  thigh  and  pelvis  are  fixed  in  plaster.  If  pn>]>erly 
applied,  Ihi.i  iw  a  very  comfortable  dressing.  The  results 
have  l)een  excellent. — Ed.] 


(B)  Fractures  of  the  Shaft  of  the  Femur.  (Plates 
56,  r>7,  08.) 

For  fnicturcs  of  the  upper,  diaphyseal  segmfcnt  see  pre- 
ceding section  (]>age  26!)). 

Fractures  in  the  central  portion  of  the  ahafi,  especially 
somewhat  above  the  center,  are  common.  Some  of  these 
fractures  are  produce<l  by  torsion,  and  assume  the  form  ()f 
oblique  or  longitudinal  fractures;  but  the  majority  are 
caused  by  liending  due  to  dired  violence,  as,  for  instance.  In 
lieing  run  over. 

These  fnictures  frequently  iKicur  in  children,  and  are 
relatively  favorable  from  the  fact  that  the  fracture  is  apt  to 
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PLAJE  57. 

Typical  Deformity  In  Fracture  of  the  Middle  of  the  Femur. 

— Fig.  1. — Miiaclf^-preparation  to  explain  the  flexion  of  the  upper  frag- 
iiient  in  frac*ture  of  the  femur.  The  figure  shows  the  iliopsoas 
muHcIe  attaolidl  to  the  lesser  trochanter.  In  this  position  of  the  speci- 
men the  picture,  which  was  taken  accurately  from  nature,  can  only 
show  the  gluteus  niedius,  because  it  is  the  only  one  of  the  gluteal  mus- 
cles that  extends  far  enough  forward  on  the  pelvis  to  become  visible. 

Fig.  2. — Fracture  of  the  right  femur  about  its  middle,  in  a  boy 
twelve  years  of  age  (Hermann  Binder,  1893);  united  with  deformity. 
The  picture  shows  shortening  of  the  right  femur;  depression  of  the 
right  half  of  the  ]ielvis;  and  the  right  groin  more  nearly  horizontal 
than  the  left.  The  thigh  presents,  immediately  above  the  middle  of 
the  shaft,  an  angular  prominence  extending  forward  and  outward. 

Fig.  2  a. — Condition  at  the  time  of  dincharge  from  clinical  treat- 
ment a  few  weeks  later.  The  thigh  had  been  broken  at  the  seat  of  the 
fnieture  by  ()ste<x*husis  and  the  deformity  corrected  by  means  of  adhe- 
sive-plaster bandage  and  extension  with  heavy  weights,  with  the  thigh 
in  alKliK^tion  and  nio<lenit<*  flexion.  Its  recurrence  was  prevented 
(luring  tile  second  periinl  of  treatment.  The  thigh  is  straight,  and 
more  nearly  apjniKiches  it«  fellow  in  length. 


ho  tnmsvorsi',  with  })n's(Tvation  of  tlie  iliac  j>eriosteuiii, 
thus  prcvcntinjj:  any  consideralile  disphicement  of  the  frag- 
ments. In  achihs,  ou  the  other  hand,  there  is  usually 
marked  (Iis|)lae(Mnent  of  the  fni<rnients;  the  line  of  frac- 
ture is  usually  ol)lique  and  favoi*s  the  production  of  defor- 
mity hv  tlie  traction  of  the  enormous  mass  of  muscles,  the 
etleet  of  which  is  exerted  chiefly  in  the  longitudinal  dinn?- 
tion.      As  a    rul(\    it   is   easy   to    demon.str,ite    abnormal 

• 

mobility.  Cre|)itati(ni  ou^ht  to  Ik*  well  marked,  and  1 
must  insist  on  the  importance  of  cstahlishing  the  presence 
or  abscMic(»  of  this  symptom  beyond  a  doubt;  for  if  crepi- 
tati(ni  is  al)scnt,  either  jijreat  overriding  of  the  fragment  or 
interposition  of  soft  parts  is  to  be  assumed.  Crepitation 
is  established  in  onler  to  bring  the  surfaces  into  tlie  desired 
contact  and  guarantee  union  in  good  i)osition.  The  short- 
ening brought  alH)ut  by  longitudinal  displacement  of  the 
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fr^mentii  is  always  easy  to  determine  by  measuriug  tlie 
distance  fnim  the  knee, — i.  e,,  the  lower  eiige  of  the  [>atell» 
to  the  trochanter,  or,  better,  to  tlie  anterior  superior  spine, 
— when  the  It^  are  in  perfectly  syinmetric  position. 

Fractures  above  tlie  middle  of  the  sliaft  are  character- 
ized by  a  typical  detbrmity 
which,  I  n^ret  to  say,  is 
only  too  often  noticed  after 
the  fraetnre  lias  united  wiien 
the  patient  again  seeks  medi- 
I'al  or  surgical  aid  for  the 
angular  deformity.  Frac- 
ture of  the  shaft  of  the 
femur  that  has  ujiited  witli 
deformity  shows,  abo\'e  the 
middle  of  the  shaft,  at  the 
.seat  of  fracture,  an  angular 
prominence  directed  ont- 
ward  and  forward.  In  other 
words,  the  upper  fragment 
is  flexed  by  the  action 
of  the  iliopsoas  muscle  at- 
tached to  the  greater  and 
minor  trochanters,  and  ati- 
ducted  by  the  glutei.  The 
lower  fragment  overrides 
the  upper  at  the  seat  of  frac- 
ture, while  the  lower  por- 
tion of  the  shaft  is  still 
under  the  influence  of  ihe 
adductor  muscles.  In  this 
way  the  above-mentioned 
angular  deformity  is  produced.  More  rarely  an  incur- 
vated  deformity  results  at  tlie  scat  of  fracture  (see  Fig. 
124) ;  these  deformities  can  easily  be  avoideil  by  appro- 
priate treatment. 

In  eases  with  much  deformity,  especially  if  some  of  the 


Fig.  ia4.-Fraoture  in  the 
mitlAte  of  the  ftiiiur  in  a  man 
thirty  years  o(  age.  united  in  tad 
(incnrvntrd )  pnaition,  with  sketch 
at  a  ietoMi  to  explain  ttte  de- 
turmitf. 
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wft  parts  have  been  interposed  l>etween  tlie  fragments,  a 
j)Meu(larthroeis  iiiiitc  c  '     '       '         "' 


■  '^'^  ■  .        .  - 
^H             j)Meu(larthroeis  iiiiitc  cunimoiily  ilevelopg  (Fig,  125). 

^1  Treatment. — 'I'lie  treatment 

■  .1  of  fractures  of  tlio  flhaft  of  tlie 
^^^  I  ^  \  lennir  liiis  beeunie  niurii  tiini- 
^^L  K  /''  'A  plified  binoe  the  adoption  nt* 
^^B  /  y  I  permanent  extension  hy  means 
^^H  /  ^J^  1  '^^  weights.  This  nietluxl  neu- 
^^1  /  rn  I  tralizGs  tlie  effect  of  the  muscle  J 
^^m  (  w\  ^^^  enables  iia  to  avoid  secoo-  i 
^H  I  If  dnr\  displacement ;  but  it  ie  a 
^^1  V  3  H  niintate  to  suppose  that  the 
^H  i^^  i  tivatmcnt  is  aiiytliing  but  a 
^^P  I  /  laborious  one.  In  the  first. 
^B  fi         \^\  platt,  the  dreiisiug  must  be  ae- 

curutelv  applied  so  that  there 
will  be  no  pressure  at  any 
spot ,  it  must  be  wide  enou^ 
and  strong  enough  to  permit 
the  application  of  20  to  25 
jHiiindi  Adhesive  strips  made 
of  strong  sailcloth  or  Haiener's 
^t^pB  (see  page  71)  are  used. 
li>  pre\ciit  frit'tion  of  the  leg 
agniiist  tliL'  mattress  a  sliding 
foot-n-st  (Volkinann's  sled)  is 
used  which  at  the  same  time 
mHows  the  foot  to  be  placed  io 
I  certain  position,  if  neeeasaiy 
\a  rotation,  Counte  rex  tension 
is  best  effected  by  raising  the 
foot  of  the  bed  on  lilocks  of 
wood  or  bricks,  and  laying 
another  block  under  the  sound 
foot  so  as  to  give  it  something 
tJj  brace  against  (Fig,  127).  As  an  aid  lo  the  treat- 
ment by  extension,  even  when  used  in  fractures  of  the 


Fig.  12o.— I  f*u(lurtlirosis  of 
the  femur  atUT  fractnru  soi 
what  below  the  middle. 
this  position  the  promine 
of  the  upper  tragniEnt  in  noen 
nbove.  the  knee-jniut.  Eitrn- 
orclinory  lon^^itiidinal  dixpluo 
inent.  Opemlion  :  Itesection 
or  the  ends  of  the  bones  and 
lengthening  of  the  femnr. 
Firm  union. 
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upiwr  extremity,  I  would  recommeiid  a  proct-dure  which  I 
have  t'ni]tl<i_v(Hl  iiir   many  years,   and   which    t'oii.sists    in 


FiR.  13«.— Simple  ■■»M"or  slidinp  foot-rwl.  ronsiHlin);  <il  three 
piecPH  whit'li  are  canity  RtteA  together  iinii  can,  if  naxmmry,  lie  reiidily 
inipruvisrd. 

stretching  the  leg  with  cMosiderable  fwrce  once  or  twice  a 
day  after  raising  it  slightly  from  its  BUpjMrt,  My  awiisfants 
do  this  re^ilarly  during  their  morning  and  evening  rounds. 


I 


Fig.   I;37.— Fraelure  ot  the  femur  v 
ntanetit  extenaion  by  weights),  and  lateral  a 
wand  limb. 


p  advantages'  of  the  procedure  are  that  the  arti 
\  moved,  though  ever  so  slightly,  thai 
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iiients  nrc  n'plucetl  every  day  as  perfectly  as  possible, 
that  call  iis-for  mat  ion  iw  hastenwl. 

After  t!ie  patient  liaa  been  placed  in  l»od  in  the  manner 
(k'w:ril)eil,  il  beaimes  the  siii^m'a  duty  t(»  keep  the  seal 
of  fraitm-e  under  ennRtant  sujiervisitin.  This  is  fat-ilitated 
I>y  the  faet  that  it  is  freely  ex{K)aGd  and  can  be  examiti«i] 
at  any  time.     The  displacemeut  of  the  fragment»  is  not 


Fig.  12S. — CoiTFct  position  (or  ciomi>arin|E  the  length  of  the  two  1(^ 
in  fracture  of  tin-  lemur.  The  sound  leji  has  iH'eii  biDDfc^t  into  Ryni- 
nietric  pueitiuii  as  regonla  abduction  and  flexion,  In  cutrenpond  with 
the  tiijttr«d  Itg  in 


always  readily  felt,  however,  on  account  of  the 
mass  of  mnscles ;  hence  the  length  of  the  leg  must  be 
accurately  measured  from  time  tf>  time  and  compured  with 
that  of  the  other  side.  It  is  not  diffieidt  to  measure  the 
injured  thi^h,  say,  from  the  lower  edge  of  the  |>atellft  to 
the  anterior  superior  spine,  without  removing  tlie  bandage. 
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The  sound  limb  muet,  however,  l>e  measured  iu  mi  exactly 
symmetric  position.  For  tiiia  purjtose  the  horizontal 
axi»  of  the  pelvis,  t.  r.,  the  line  connectiug  the  two  anterior 
superior  spines,  must  iiret  be  determiucd.  By  the  aid  of 
a  line  drawn  at  right  angles  to  it  at  the  center  uud  pn>- 
longed  downwanl, — for  instance,  a  string  or  a  tape-meas- 
ure,— the  degree  of  abduction  of  the  injured  limb,  which 
of  course  remains  undisturbed  within  its  dressings,  can  be 
measured,  whereu|xiu  an  assistant  brings  the  souml  limb 
into  a  similar  jiositiun  of  abduction  luid  flexion.     Nut  un- 


MTHion  ill  tnu'tnre  i>[  Iho  (cmur,  wlicu  Uic  knee-joint  is 
1  flexion  iuid  the  leg  cannot  be  utilized  for  exb!ii»ioii. 

til  it  is  has  been  done  are  we  ready  to.mi'a.Muro  between  the 
corresponding  ]K)ints  on  the  stnind  leg  and  inimpare  the 
result  with  that  obtainetl  im  the  injured  siile  (Fig.  128). 

While  this  description  appears  somewhat  eomplie^twl, 
the  procedure,  as  a  matter  of  fact,  l)eeomeH  (luit^^*  simple 
al^er  a  little  practice,  and  is  exceedingly  im]H>rtant  if  a 
favorable  i-esult  is  fj>  lie  ho|Ktd  for. 

Mensuration  not  infri'quently  showfi  that  simple  exten- 
sion, even  with  a  heavy  weight,  is  inadequate  to  overcome 
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tile  deformity.  lu  such  cases  the  old  rule,  to  brinj^  thi 
lower  fragment  into  the  ^iiie  {Msition  as  the  upper  oiic 
must  be  followed.  The  injured  leg  is  brought  into  a  poa 
tion  of  moderate  abduction  nnd  flexion,  and  extension  bj 
weights  is  applied  both  in  the  longitudinal  direction  ant 
laterally,  so  as  to  limit  the  abduction  of  the  upper  frag 
nieut. 

In  children  vertical  extension  is  an  excellent  procediu* 
The  fear  of  bringiof^  ubout  anemia  of  the  leg  and  i      ~ 


1^ 


Fig.  130. — EztenHion  bandiif(e  in  trtu«tiin>  of  the  Ittt  thigh  nitl 
outer  cxtciuiim  on  the  iwiinil  side  and  lateral  traction  on  tiie  nppe 
tmgnient  tn  limit  abduction. 

cieut  development  of  callus  by  vertical  elevation  is,  I  an 
sure,  uufoiindcd  except  in  tlie  rarest  cases.  I  have  nevei 
experienced  it,  ajid  the  difficulty  coiiid  readily  be  over 
come  by  applying  an  elastic  Irandage  (india-nd>l>er  draiu' 
age-tube,  see  jage  53)  with  sJight  pressure  around  thi 
thigh  above  the  seat  of  fracture. 

In  ucw-bom  imd  verj'  small  children  the  beet  mcthuc 
of  treatment  consists  in  fixing  the  thigh  in  extreme  flexioi 
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on  the  altdomen  by  means  of  a  broad  strip  of  adhesive 
plaster  passed  arouad  the  entire  Ixidy  and  tliigh. 

A  plaster-of-Paris  dressing  is  soiiH^times  indispensable 
if  the  patient  is  tu  be  transported,  ur  if  ileliriiini  tremens 
makes  its  appL<araDGe.  It  is  be«omiug  more  generally 
used,  as  it  enabk-s 
die  patient  to 
walk  at  an  early 
period  and  per- 
mits ambulatory 
treatment. 

[In  fracture  of 
the  shaft  of  the 
feniur,the  follow- 
ing dressing  is  a 
very  satisfactory 
one :  First  exten- 
sion with  heavy 
weights  in  a 
slightly  flexe<l 
anil  abdncted  po- 
sition. The  thigh 
'\K  then  fixed  with 
four  to  six  well- 
jKidded  splints 
held  in  place  ijy 
tapes  which 
buckle,  'riiee: 
tension  jireventa 
shortening,  the 
splints  hold  the 
movable  fragments  in  gooil  appoi^lion.  Tliia  dr<>ssing  has 
the  advantage  over  ]X'rnianent  plusti-r  betause  it  allows  thi' 
daily  examination  of  (lie  wnt  nf  fracture.  The  poslerim- 
splint  should  be  well  padded  to  fit  the  normal  curve  of  the 
femur  and  prevent  the  angular  Jefonnity  which  is  not  un- 
conmion  in  this  direction,  if  not  prevented.     This  dress- 


Fig.  1.11  — Vertical  aii»iit 
of  the  teninr  in  aphild  Tlit  tnuti  unlso 
a  Dbdaotion  of  the  iiijiireil  Ic^.  iw  itlii 
liy  the  oblique  positiiin  of  tlie  jwlvis. 


280  FRACTURED  AND   DISLOCATIONS.  ^^ 

ing  is  illustrated  by  Scudder.  >  In  a  large  surgical  clinic 
frai'tuTfs  of  the  shaft  <ii'  tlie  femur  united  witb  marked 
deformity  very  frequently  oDiiie  for  treatment,  demonstrat- 
ing the  great  toadeucy  for  uiit  oidy  overriding  of  the  frag- 
ments, but  imirked  angular  deformity  in  tliesc  fmvture^. 
Yet  we  seldom  obaerve  this  deformity  in  the  large  number 
of  cases  treated  in  the  surgical  wards,  where  this  nietliod 
of  treatment  with  daily  supervision  is  followed. — Ed.] 


Fig.  132,^Ext<'tn*ion  lirfasinR  with  the  liiiili  in  verticsl  iioaition, 
SDii  Inlfral  traction  In  mnnterBOt  tim  ^xof^nive  flpiion  of  the  appcr 
fragment.  Child  Ave  years  old  (Else  HufTiutton,  1896).  Itecoverj 
witlioHt  dftormity. 

The  principle  of  the  ambulatory  treatment  of  fractures 
of  the  femur  is  based  on  the  fact  that  the  Itanilnge  snp- 
l>ort3  the  tulHTifsity  of  the  ischium.  The  jielvis  is  thus 
/supported  and  the  leg  liangs  free,  or  extension  may  even 
l>c  applied  by  the  aid  oC  buckles  and  clastic  strips  attached 
to  tlie  lower  end  of  tlie  splints,  which  in  that  case  mUj 

'  Jjh:  ril.,  p.  37(i. 
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longer  than  the  1^.     HcBsinger  lias  drvised  a  very  iptri- 

cute  apparatus  of  this  kind.     The 

simplest  iiitHlel,  aud  one  that  lias 

long  beeu  asuA  iu  the  trcutmi-iit 

of  various  other  injuries,  uuiih  as 

diseases  of  the  knee-joint,  is  the 

very  useful  splint  introduced  b^ 

a    Liverpool     physician,    H,    O. 

Thomas.      Modifieatious  of  this 

splint    devised    by    Bruns,    and  \      ^   i 

similar     complicated     apparati 

(Liermann,  Roth),  jxissess  no  at 

ditional  advantages.  |     tj 

PkiMer-of- Paris  tirrsitinga  may 
also  be  used  for  this  purpose,  as 
Albers,  Dol linger,  and  others 
have  proved ;  the  technic  of  ap- 
plying them  is,  liowever,  some- 
what more  difficult,  and  care  is 
accordingly  necessary  to  aviiiii 
the  production  of  jiressu re-sores. 
Albers  has  worked  out  a  very 
useful  method  of  applying  a  plas- 
ter east  without  the  interposition 
of  a  pad  l>ctween  tlie  dressing  and 
the  ski  n.  A  fter  thoroughly  greas- 
ing the  skin,  he  first  applies  a 
bandagi'  inclosing  the  foot,  1^, 
and  region  of  the  knee ;  tlien  a 
wide  thick  ringofplaster-of-Paris 
is  fitted  on  tlie  thigh  so  as  to  brace 
against  the  tuberosity  of  the  is- 
chium. Vigon>U3  extension  is 
then  applied  to  the  foot  and  the 
rest  of  the  \\\\^\  covered  with  a  appiij^ 
plaster  bandage  which  is  firmly  wisetht.. 
attached   to  the  first  two  pieces,      byiuranaofrollerbamlBgia. 


Fig.  1X1.— TliomM  splint. 
The  weight  at  the  body  is 
sup{iiirt«d  on  thetuberoBity 
of  tlin  iBchiun;  Uie  le^ 
hBii^  Tree  witbin  Uie  drvss- 
iDg.  By  iiieuiiB  of  a  leothpr 
loop  attached  to  the  leg 
above  the  ankle  and  fast- 
ened beluw  to  the  lower 
end  ul  the  Bplint,  uit«nsiiiD 
— elaatic  i(  desired — am  lie 
leg;  other- 
simply  Hied 


FSAanntBa  Aim  z>aLOCATiosB. 

wliicli   have  by  tliia  time   "set,"     (See  Figs.   134  i 
13o.) 

I  slioiild  liesitatc  to  recommend  tlie  method  ilh 
in  figures   134   and   135,  except  to  out'  possessing  nid 
than  tile  usual  experienoe  in  the  use  of  plaater-of-P 
dressings. 


Fig  134  — Method  ot  nppKuig  n  plaater-of  PbtIh  dreaeing  in  i 
tnr«  ot  the  leiriDr      That  portion  of  the  handngp  vfhich  inoloies  | 
foot  and   leg  ttnd   extends  abo^e   the  kuee   i^  uniiip1et«d,  i 
npptr  ring  ('•itzmif,)    which  is  rnwle  np  of  a  number  ot  p 
Fans  bandages  and  lits  closely  against  the  tnl>erogity  of  the  ia 
The  fignre  shows  the  injured  leg      The  patimit  is  lying  oo  M 
support,  while  an  aesistADt  exerts  vigomns  extension  on   tiM 
portion  ot  tile  bandage,  which  is  already  set.     The  remaining  B 
portion  ot  the  planter-of-Paris  dreseing  is  abont  to  be  applied. 


There  is  no  doubt  that  a  large  proportion  of  fracture 

Ihe  thigh  can  be  treated  by  the  ambulatory  method  i 

beginning  without  endangering  the  result,  and  thi ' 


> 


FltACTUBES  UF  THE  LOWER  EXTEEMlTr. 


283 


method  is  greatly  to  tlie  udvaiitage  of  tiie  patient's  general 
condition  ; '  but  in  my  opinion  it  is  to  be  recommeiidwl 
only  in  very  special  cases,  in  wiiicli  in  spite  of  watclifui 
care  and  nursing,  the  patient 
shows  signs  of  aufferiag  from 
two  or  three  weeks'  confine- 
ment in  bed.  Tlie  technic  of 
this  treatment  is  dtfBeult ;  tliere 
is  a  greater  tendency  to  de- 
formity ;  and  it  requires  a  su- 
pervision which  tlie  practis- 
ing physician  is  not  always 
in  a  position  to  pve.  For 
the  present  tlie  procedure  can- 
not be  Slid  to  be  a  suitable  one 
in  general  practice  (compare 
page  73). 

When  a  fracture  has  healed 
with  marked  deformity,  the  leg 
must  be  broken  at  the  seat  of 
fracture  by  means  of  osteoclasis 
or  osteotomy,  and  extension 
treatment  carrie<l  out  with  care- 
ful attention  to  every  detail. 
In  this  way  it  is  often  possible 
to  bring  »l)out  partial  correc- 
tion of  con:^iderable  degrees  of 
sbortenuig  if  sufficiently  heavy 
weights  are  used  ;  that  is,  from 
20  to  25  pounds.  If  a  false 
joint  has  been  formetl,  a  good 
result  may  be  obtained  by  an  apjtntpriate  sui^eal  ojM-ra- 
tion. 

'  Ambulatary  traatmtnt  of  [ractnrM  of  the  upper  half  of  the  shaft 
te  to  be  rondemDed  without  quolillrat  ion,  on  aopount  of  tlie  danger  of 
deformity  from  flexion  of  the  upppr  tngiavat. 


Fig.  135.  —  Ambnifttory 
pliinter-of-Paris  dreming  nppli- 
uablK  in  fructurc  of  the  middle 
or  lower  liulf  of  the  elutft  of 
of  the  femur.    iSee  Fig.  \M.) 
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PLATE  58. 

Typical  Displacemeot  of  the  Fragments  In  Supracondylar 
Fracture  of  the  Femur.— Fig.  l.—Supraoondylarfraotore,  produoed 
artificially  on  the  oadaver ;  postero-anterior  view. 

Fig.  1  a. — Hkeleton-preparatiou  in  the  same  position  as  figure  1. 
The  displacement  at  the  seat  of  fracture  is  evident;  the  lower  fragment 
is  more  strongly  fiexed  at  the  knee-joint  by  the  action  of  the  calf  mus- 
cles. In  figure  1  the  vessels  are  shown  as  they  lie  astride,  so  to  speak, 
of  the  projecting  edge  of  the  lower  fragment  (danger  of  gangrene).  The 
sciatic  nerve  is  also  shown  alongside  of  the  veaaels. 

(C)  Fractures  of  the  Lower  End  of  the  Femur. 

(Plates  58,  59,  63,  Fig.  1.) 

At  the  lower  end  of  the  femur  the  epiphyseal  line  is 
found  immediately  above  the  prominences  formed  by  the 
condyles  (Plate  59).    The  following  classification  is  useful : 

((/)  Fractures  of  the  femur  above  the  condyles — supra- 
condylar fractures,  usually  transverse. 

(I))  True  ej)ij)hyseal  separations,  in  youthful  individuals. 

((•)  Oblicjue  fractures  and  T-fractures  of  the  condyles. 

((/)  Partial  (split)  fractures  at  the  articular  extremity. 

The  number  of  fractures  occurring  at  the  lower  end  of 
the  femur  is  much  smaller  than  that  of  fractures  observed 
in  the  shaft  itself. 

(a)  Supracondylar  Fracture  of  the  Femur  {Fractura 

fniprarou(Jylica), — Most  of  them  are  transverse  fractures, 
although  very  acute  obli([n(»  frac^tures,  and  even  longitud- 
inal fractures,  due  to  twisting  of  the  lower  j)ortion  of  the 
shaft  of  the  femur,  have  been  observeil  (Plate  56,  Fig.  3). 
SupraeoiKlylar  transvers(^  fractures  present  typical  phe- 
nomena, lx)th  as  regards  the  j>osition  of  the  fragments  and 
tlu'ir  disj)la(»ement ;  the  lower  fnigment,  being  acted  upon 
by  the  powerful  nuiseles  of  the  calf,  is  flexed,  and  the  two 
fragments  override  (IMate  58).  The  pull  exerte<l  by  the 
muscles  of  the  thigh  produces  shortening  the  degree  of 
which  is  projK>rtional  to  the  amount  of  displacement  and 
flexion  ol'  the  lower  fragment. 


tl 
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Examination. — Lispedinn  discovers  short*?ning  of  the 
thigh,  HWflliDg,  ami  pain  on  movement  at  the  seat  of  frac- 
ture. By  pa/jiation  ubnomial  mobility  at  the  lowor  end 
of  the  femur,  at  s  )K}iiit  just  ubove  the  condylets  i''  eticit«d, 
especially  when  the  parts  are  moved  in  a  lateral  direc- 
tion, Crepitus  is  present  if  the  fractured  surfaces  are  in 
contact. 

The  ends  of  the  fragmentM  can  often  be  directly  felt,  the 
lower  one  high  up  in  tlie  ptipliteal  wpace,  the  upper  one 
in  front.  The  knee-joint  may  also  be  injured  at  the  same 
time.  Anesthesia  is  desirable,  both  in  making  tlic  exam- 
ination and  in  effecting  reduction. 

Treatment. — The  best  treatment  ooneiste  in  ]>ermaucut 
estension  with  weights.  Moderate  pressure  by  meuiis  of 
a  roller  bandage,  or  a  loop  connected  with  a  second  exten- 
sion apparatus  pulling  directly  upwani,  may  be  apjiliod 
against  the  lower  I'raguient  at  the  seat  of  fracture  so  as  to 
keep  it  in  a  position  of  extension.  If  the  displacement  is 
very  obstinate,  it  may  be  advisable  to  bandage  the  leg  in 
flexion,  after  the  fragments  have  been  carefully  replaced. 
It  must  not  tie  forgotten  that  displacement  of  the  lower 
fragment  may  produce  pressure  on  the  large  vessels  and 
on  the  sciatic  nerve,  and  thus  lead  to  serious  complicntions 
(gangrene  of  the  leg). 

[In  fractures  of  the  lower  end  of  the  femur  the  lower 
fragment  is  flexc<l  by  the  ealf  muscles.  For  this  reu.son 
the  treatment  of  the  fracture  with  the  leg  in  flexion  would 
seem  to  be,  on  the  whole,  the  better  method.  Most  author- 
ities agree  to  this.  I  have  had  excellent  results  after  the 
reduction  of  the  defonuity  by  placing  the  flexed  limb  in 
a  plaster  dressing.  .A.t  each  subsequent  dressing  at  inter- 
vals of  about  a  wei'k  the  limb  can  be  re-dressed  in  plaster 
in  a  slightly  more  extendetl  position,  so  that  by  the  fourtli 
week  it  is  in  a  fully  extended  position.  If  there  is  much 
swelling  about  the  knee  (traumatic  arthritis),  the  limb  can 
be  phie(>d  on  a  double  inclined  plane  until  the  swelling 
subsides. — Ed.] 
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PLATE  69. 

Fip<.  1  and  2. — Showing  the  normal  ooarae  of  the  epiphyseal  line 
ut  tht^  lower  end  of  the  femur  and  at  the  apper  end  of  the  tibia  and 
tibulu,  in  fnmtiil  and  in  Hagittal  Hection. 

Fi^.  3  and  4. — Tnuinuitic  epiph^fwal  peparation  at  the  lower  end 
of  the  femur,  with  iKiokwanl  displacement  of  the  upper  fragment. 
After  a  preixiratiou  in  tlie  College  of  Sui^geons  in  London.  In  figure 
'A  tlie  normal  <mtline  is  given  as  a  guide. 

Fig.  f). — Transverse  fnioture  through  the  lower  end  of  the  femur, 
with  sejianition  of  the  internal  ccmdyle.     (After  Anger.) 


(b)  Traumatic  Epiphyseal  Separation  at  the  Lower 
End  of  the  Femur. — Tlie  injury  is  not  so  very  rare ;  as 
the  t\v<»  cartilaginous  jx)rtions  of  the  lx)ne  which  unite  at 
th(»  ('pi|)hys<»al  lino  jx)ssoss  a  lixr^i^i  surface  of  contiict,  and 
as  tln'  lower  Inijrnu'nt  is  vorj*  short,  it  requires  eonsider- 
lihlv  i'nvrr  to  l)riiio;  about  this  injury.  For  similar  reasons, 
disj)lac<Mn('n(  of  the  fragments  is,  as  a  rule,  only  moderate, 
j)arii<MilarIy  as  xhv  |)('riosteai  investment  may  he  partially 
pn'scrvrd.  I>i>j)la('enu!nt,  when  present,  is  usually  analo- 
<:()U>  to  that  ohserviMl  in  typieal  supmeondylar  transverse 
fraetiires.  ( )(M'a>ionally,  however,  it  is  din^^tly  opposite 
in  ciiarartcr  (Plate  r>0,  Fij>:s.  8  ami  4).  It  dejK'nds  alto- 
jxetiicr  on  the  nature  of  the  injuring  forei*  ami  the  direction 
in  wiiieii  it  acts.  'V\w  knee-joint  rarely  es(aj)es  (lienior- 
rhaicie  eHusion). 

On  examination,  thickening  and  pain  on  pressure  are 
diseovercMl  at  the  ej)ij)hyseal  line.  Sometimes  the  dis- 
plaeenient  may  he  felt,  and  soft  erepitati<m  may  he  made 
out.  There  is  ahnornial  mohility,  es|Kvially  in  ahduetion 
and  adduction,  movements  thai  a<*t  like  a  lever  on  the  leg. 

[Accordin<r  to  Poland  and  others,  r(Klucti(m  is  frt»- 
(juently  diftieult  and  sometimes  im|M»ssihle  in  this  epiph- 
yseal sej)aration.  In  such  eases  one  should  ojK»rate.  My 
e<:)lleaj2:ue,  Dr.  Finney,  has  ohsen'(»d  one  cjise  in  which  it 
was  necessary  to  operate  in  oixler  to  reduce  the  dislociited 
lower  fragment,  with  an  excellent  result.     In  effecting  the 
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reduction,  Finney  found  tliat  (n'e  rex  tension  of  the  lower 
fragment  was  first  tieceasary-,  then  traction  with  flexion. — 
Ed.] 

Treatment. — f'arefiil  rwluction  iinilcr  jiiu'wtliesia.  Kx- 
tcnsiiiii  IT  splint  dresgin^. 

(c)  Oblique  Fracture  and  T-fracture  of  the  Con- 
dyles (Fnu-luro  <:w:l>iU.  J'mrFum  .-i,,mr<mfhih-lukrcfm- 
jy;,.„)._TI,is  i^  an  ..'.\ir..-i.n<l  iiitra-artirular  injury.  The 
innvr  or  tin.:  miter  c-imdyli.'  may  U'  limki-ri  ntf  oliIii|iit'ly ; 
in  still  rarer  cases  a  T-fraeture  (/raeiiira  viijiracotulglo- 
intereondj/lica),  auali^us  to  T-fracturc  at  the  lower  end 
of  the  humerus,  has  been  observed. 

Diagnosis. — Lateral  enlargement  and  pain  on  pressure 
at  the  region  of  the  (condyles  ;  lateral  rockhig  movements 
are  possible  at  the  knee  and  are  acconipanie<l  by  crepitus  ; 
sometimeK  sharp  fragments  uf  bone  c^an  be  felt.  Hemor- 
rliugic  effusion  in  the  joint. 

Treatment. — As  there  is  danger  of  varus  or  valgus 
position  developing  at  the  knet'-joint,  great  care  is  iieces- 
saiT  in  the  treatment.  The  Itesl  method  unnsists  in  exten- 
sion with  <»mpreesion  about  the  joint,  and,  if  necessary, 
puncture  to  evacuate  the  hemarthrosisj  passive  motion 
should  be  W-gun  early. 

(d)  Partial  (Split)  Fractures  at  the  Articular  Ex- 
tremity.— These  iuclude  seporsition  of  thin  plates  of 
bono  fmm  the  cortex,  corresponding  to  the  insertions  of 
the  lateral  ligaments,  by  severe  twisting  of  the  joint  and 
split  fractures  separating  pieces  from  the  cartilaginous  cap 
of  the  femur.  They  are  pure  intra-artieular  injuries,  and 
will  be  discussed  later  on. 


4.  KNEE-JOINT 

(A)  Dislocation  of  the  Knee-joint 

Intra-artieular  injuries  of  the  liganientouM  apparatus  of 


the   knee-joint  are  uot  as 


an  true  dislocations 


FRACTURES  AND  MSLOCATIOKS. 

of  the  joint.  The  latter  are  exi'ce<iiiiglj'  ran-,  inakinf;  d 
about  1  '^  of  all  diiiilocations.  The  leg  may  be  dial 
cated: 

FijiiPord  {luxntlo  qmii  antiea),  by  DVurextWision,  if  t 
lateral  and  criidal  liguments  liuvc  beeu  turn. 

Bm'kward  (luxatio  ffenu  poeHai),  or,  rather,  a  forwurd 
dislocation  of  the  condylea  of  tlie  femur. 

Latei-ally  (hixnlio  giitu  hleru/iti),  bringing  the  \cg  into 
abduction  or  adduction.  ~ 

In  addition,  a  nunilxT  of  varieties  of  iiiconiplele  dialffi 
cations  occur. 


Fig.  liiii. — l-iiits»t<l  ilislwntioD         Fig.  IIIT.  —  Rnckword  dioloo 
of  tlie  leg.  o(  tlie  leg. 


In  every  case  thctxjndyles  of  the  femur  can  lie  ii 
less  distinctly  felt  in  an  abnorinul  )X)sitinii.  Ah  it  requires 
an  enurniuus  force  to  produce  these  dislocations,  it  is  rtiadily 
understood  that  they  are  often  (implicated  with  other 
severe  injuries:  compound  fracture  or  dislocation.  Pri- 
mary lesion  of  the  popliteal  vessels,  or  pressure  on  the 
vessels  when  the  dislocation  remains  unreduced  for  some 
time,  may  had  to  gangrene.  Reduction  is  said  to  be  easy 
and  is  eHwtetl  by  trartiou  and  direct  pressure.  [Partial  ot 
complete  rupture  of  the  ]K)pliteal  artery  is  the  mgst  fre- 
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qnent  mrterial  lesion  Mwociatoi  with  didocfttkn,  and  should 
be  ooostantlj  borne  in  mind.  I  observed  it  in  one  in* 
stanoe  in  which  the  posterior  dislocatioQ  became  radoced 
almusi  immediately  after  the  injory.  It  was  neeessair  to 
amputate  the  limb  on  the  third  day  for  gangrene. — ^Ed,] 

(B)  Dtslocaticms  of  the  Patella.     (Plate  60.) 

Dislocation  of  the  patella  is  regaixloil  as  an  unusual  in- 
jury. Its  attachments  are  not  very  fimi,  and  it  ads 
much  like  a  sesamoid  bone,  as  it  lies  between  the  liga-- 
mentnm  patellie  and  the  quadriceps  niascle,  but  has  very 
imperfect  lateral  attachments. 

(a)  Outward  dislocation  of  the  patella  is  the  most 

frequent  form ;  its  occurrence  is  favored  hv  the  |)ositii^n 
of  the  patella,  which  overlies  the  outer  ciuulylo  rather 
more  than  the  inner.  A  tendency  to  valgus  constitutes 
an  especial  predisp>sition  to  this  (lisk>cation.  The  diskv. 
cation  is  called  incomplete  when  some  [portions  of  the 
articular  surface  are  in  contact ;  complete,  when  the  knee- 
cap is  disjJacecl  in  Mo  to  the  lateral-  side  of  the  external 
condyle.  The  injury  may  cKrur  while  the  knee  is  ex- 
tended or  flexid  ;  in  the  former  ease  the  |>atella  glides 
directly  over  the  anterior  surface  of  the  lower  edgi*  of  the 
femur  outward.  This  form  may  also  l)e  produced  when 
the  knee  is  ex  tend  wl  by  the  action  of  the  quadriceps. 
When  the  knee  is  fl<*xed,  the  lx)ne  is  displaced  along  the 
groove  between  the  extenial  condyle  and  the  tibia.  It 
is  not  rarely  prcKlnced  by  direct  violence  acting  from  in 
front  and  within,  as,  for  instance*,  when  a  man  on  horst^ 
back  receives  a  blow  cm  the  knee.  The  rf/ar/wojwVj  is  easy ; 
the  knee-crap  is  al)sc»nt  from  its  normal  position  and  is  felt 
in  an  abnormal  iM)sition.  Itcchu^tion  is  effected  by  direi»t 
pressure,  with  the  kncH'  in  extension  and  the  thigh  flexed 
at  the  hip,  so  jis  to  n'lax  the  c|naclrieeps  muscle. 

(b)  Vertical  dislocation  of  the  patella  exists  when 
tlie  patella  is  turned  through  IM)  cl(»grees  in  sucjh  a  wav 
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PLATE  60. 

Dislocation  of  tlie  Patella. — Fi|;.  1.— Specimen  showing  01l^ 
^vanl  (lislotntion  of  the  patella.  Tlie  cartilafdnous  surface  c»f  th< 
])iit4'lla  w  in  c^ontact  with  the  lateral  surface  of  the  external  condyle. 
Anterior  view. 

F'ig.  '2. — I^reijai-ation  showing  an  internal  vertical  dislocation  of  th< 
IKitoIlu.  The  cartihiginouH  surface  of  the  patella  presents  inward  oi 
touai'd  the  nu^liun  line  of  the  body.     Inner  view  of  the  right  leg. 

Fi^.  '.i. — SiMK>iinen  showing  complete  rotator^''  dislocation  of  tb 
IKitellu,  pnNliKt*<l  by  continuing  the  rotation  from  the  position  showi 
ill  t'l^uTv.  2.     Anterior  view  of  the  right  knee-joint. 

FiK-  '1- — Outwanl  dis](x»tion  of  the  right  patella  in  a  man  twenty 
nine  years  of  age  (HHO).  Tlie  leg  and  region  of  the  knee-joint  ar 
shown  ill  niark<'4l  flexion.  Tlie  prominence  of  the  patella  to  the  out€ 
sitie  of  the  external  wmdyle  is  very  marked. 


that  its  edtro  (mhiios  to  oceiipv  the  depression  botweei 
the  two  nmilylcs  of  the  femur.  We  distinguish  betweei 
inner  and  outer  vertical  disloejitioii,  dej)ending  on  whetho 
the  earlihiixinons  surface  of  the  knee-KMip  pre.sents  inwan 
or  outward.  Internal  vertical  displae(*raent  is  proh 
ai>ly  tile  nuu-e  fre(|ueut  of  the  two.  It  is  pnxluciHl  h; 
a  <lireet  violence  actintr  iVoui  in  front  or  from  the  side,  an< 
is  also  said  to  he  produced  by  simple  museuhir  aetion 
The  ])osiiion  of  the  jiatella  is  rejidily  reeognized  when  th 
lejr  is  extended. 

(c)  Complete  Inversion  of  the  Patella. — This  is  j 

rotation  throuj>:h  ISO  <lejrrees,  or,  in  other  words,  an  ex 
a*r<rcration  of  th(»  vertical  dislocation  just  described.  Th 
<trflrnl(tr  surfftrc  nf  iln:  jutfrlht  presniti<  forward.  Tlie  in 
jury  is  exceedin*rly  rare.  The  diagnoHiH  is  difficult,  unles 
accunitc  j)alj)ation  is  ]H)ssihle,  and  the  twisting  of  the  (piad 
ricej)s  and  of  tlu;  ligiunentuni  j)atella?  can  be  reeognized. 

(C)  Fractures  of  the  Patella.     (Plates  61  and  62.) 

Fnictures  of  the  knee-<^ap  are  much  more  common  thai 
dislociitions.  They  <H'cur  fre<iucntly  in  adults,  usually  ii 
males  under  lifty  years  of  age. 
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The  putella  in  common  with  the  entire  region  of  the 
^nee-joil]t  is  greatly  exposed  to  injury.  Fracture  due  to 
..i>«^  violence  may  follow  a  fall  or  a  blow  on  the  knee. 
Direct  fractures  sometimes  asamiie  the  form  of  so-called 
miUating  or  etdlate  fractures ;  that  is,  the  patella  sustains 
a  blow  on  itK  fiiit  surface  and  is  shattered  iutu  sc-v<-ral  frag- 
ments, separated  by  radiating  lines.  The  fragments  usu- 
ally remain  in  gotxl  jtosition.  Direct  violence  may  also 
lead  to  the  production  of  oblique,  longitudinal,  :uid  tran.-i- 
verse  fractures;  as,  for  instance,  after  a  fall  on  the  giiiund 
on  a  sharp  stone,  or  the  edge  of  the  curb,  etc. 

Imiired  fradarix  are  produt^  by  contraction  of  the 
muscles.  It  is  a  common  saying  among  the  people  that  a 
drunken  man  rarely  or  never  breaks  any  bones  when  he 
falls,  Thi.s  is  quite  true,  for  he  falls  to  the  grouml  like  a 
sack.  A  sober  man,  ou  the  contrary,  will  consciously,  or, 
US  is  nearly  always  the  case,  in  obedience  to  reflex  stimuli, 
make  some  efibrt  tji  prevent  a  fall  whenever  he  stumbles. 
The  &u<ldeii  uontractiou  of  the  quadriceps  fixes  the  patella 
and  may  produce  a  fractui-e ;  twpecinlly  if  the  knee  gives 
way  at  the  same  time,  and  the  ftexiou  at  the  knee-joint  by 
means  of  the  patellar  ligament  iii<-reases  the  tension  on  the 
jHitella  while  it  is  fixed  alwive  !)y  the  quadriceps  muscle. 
A  fracture  by  muscukr  action  |)r<Klucixl  in  this  way  usu- 
ally runs  transversely  through  the  middle,  or  slightly  below 
the  middle  of  the  btmc,  corresponding  approximntely  to 
the  point  where  the  body  of  the  patella  met^^  into  the 
iipex  below.  Acwmling  t«  Biilir,  this  spot  also  corres]ionds 
lo  the  point  where  that  jtortion  which  is  supported  by  the 
lower  end  of  the  femur  joins  the  unsupported  ptirtion. 

The  variation  in  the  size  and  shape  of  the  patella, 
which  is  considerable,  has  an  important  bcjiring  both  on 
the  priKluction  of  the  fracture  aiwl  on  the  esamination  of 
ihc>  liini).  Hence  com|>ari8on  with  the  sound  side  must 
never  he  negIoct«l.  The  density  of  the  knee-cap  is  al.so 
subject  to  individual  variations. 

The  cxteut  to  which  th«  strong  ai«incurotic  structure*- 
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PLATE  61. 

Fracture  of  the  Patella.— Fig.  1.  -  Specimen  of  typical  transve 
fraetiin*  of  the  piitella  with  extensive  laceration  of  the  aponemti 
biyers  on  cadi  side  of  the  bone.  Marked  displaoement  of  the  fn 
nientK ;  the  knee-joint  is  wide  open,  and  the  lower  end  of  the  fen 
is  exiM>sed.  The  fringes  from  the  tendinous  investment  fonned 
tite  tendon  of  the  quadriceps  project  over  the  edges  of  the  patel 
fnignientM  like  »  ehisely  trimmed  forelock  on  a  pony's  forehead. 

Fig.  'J.--Si»etMnien  of  transverse  fracture  of  the  patella,  withe 
lae^Tiition  of  the  hiteral  aponeurotic  structures.  Although  the  kne< 
all  most  l>ent  at  a  right  angle,  there  is  no  displacement  of  the  fn 
nwntti. 

Fig.  3. — Same  preptinition  as  that  seen  in  figure  2 ;  seen  fn 
Avithin,  f.  4\,  iH'hind.  Ik'Iow,  are  recognized  the  cartilaginous  articu 
surfiur  of  the  tihia  ;  almve,  the  ligamentum  patellte  and  the  cai 
higinoiis  snrfiic^  of  the  piitella.  The  latter  presents  a  transveree  fr 
tnrc  throuj;:h  its  middle.  The  edges  of  the  cartilage  are  8har]>Iy  o 
lined.  There  is  no  displacement,  as  the  lateral  aponeurotic  stnictu 
are  nninjiiivd. 


nn  ciicli  side  of  tlio  knoc-Ccip  are  involved  in  fractures  < 
\\w  |>:it('ll:i  is  a  factor  of  the  greatest  importance.  As 
nilo,  tlicy  are  more  seriously  affwted  (torn)  in  indin 
tliMii  in  (lircet  fractures.  Kven  in  direct  fractures,  ho^ 
(^v<r,  tlic  tear  in  tlic  lat(»nil  aponeuwsis  may  beeonsidci 
l)lc,  especially  if  the  kncf'-joint  continues  to  bend  after  t 
fracture  lias  hcen  pnKluce<l  ;  that  is  to  say,  when  the  <1 
tendint::  au<l  lacerating  forec  n^aehes  a  maximum  hy  e^i 
tiiHied  flexion  at  th(»  kiu'c-joiut. 

Tlx'se  conditions  have  recently  Wen  suhjeeted  to  acai 
ful  invcstipition  hy  KonigJ 

The  importance  of  the  tear  in  the  lateral  aj>oneuro: 
lies  in  the  fact  that  it  determines  the  degree  of  displac 
ment,    /.  c,    sepanition    of    tlie    patellar   fnigment.^. 
simple  tr.msverse  fracture  of  the  patella  the  gi\p  is  alm< 

*  Se«*  Kiinig,  Zur  Kntstehnn^sgt^sehichte  der  Verletznngen  ( 
St reekapiKir.it es  voni  Kniegelenk,  Deutsche  militNrUrztl.  Zeitscfa 
1897. 
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nS ;  but  if  the  lateral  aponeuroses  are  extensively  lacer- 
ated, tlie  separation  may  be  quite  wide  (Plates  61  and  62). 

The  frequency  of  indirect  fracturea  was  tormerly  over- 
estimated; it  is  true  thot  the  histories  dii  imt  always  fur- 
nish a  reliable  Imsis  to  determine  the  frequency  of  the  in- 
jury. Biihr  estimates  the  number  of  indirect  patellar 
fractures  at  about  20  J^. 

The  force  that  indirectly  pnnlucos  the  fracture  is  olm- 
oasly  exerted  equally  on  the  quadri(!e[»s  tendon,  on  the 
ligamentum  patella,  and  even  on  the  tuberosity  of  the 
tibia ;  but  fracture  of  the  patella  is  by  fiir  the  most  com- 
mon result  of  such  indirect  violence. 

The  BymptoiDS  are  very  clear,  if,  as  is  usually'tlie 
c»ec,  the  fracture  runs  transversely  across  the  middle  of 
the  patelluaud  proiluces  some  separation  of  the  fragments. 
A^  the  patella  is  completely  inclosed  within  the  cajisuleof 
the  joint,  this  injury  constitutes  u  puiv  intra-articular 
fracture.  The  extmvusatiou  of  bItKxl  is  Into  the  joint  and 
may  be  ^Ht  enou};h  to  cause  n  good  deal  of  tension.  In 
recent  cases  the  fragments  can  usually  be  pushed  t<^'tht-r 
until  they  come  in  contact  and  give  forth  distinct  crepita- 
tion. If  only  a  small  i)iece  from  the  edge  of  the  patella  is 
broken  off,  and  in  all  cases  in  which  tiie  periosteal  invest- 
ment of  the  knee-cap  is  preserved,  the  diagnosis  may  be 
somewhat  more  difficult.  By  careful  cxaminutiou,  how- 
ever, both  iu  recent  cases  and  in  coses  of  some  standing 
that  have  not  healed  by  bony  union,  some  unnatural  mo- 
bility of  the  fragments  can  u»<ually  l>e  discovered,  e8i)e- 
ciflliy  if  they  arc  moved  from  side  to  side. 

Prognosis. — The  prqjiiosis  of  fnietnresof  the  patella 
di'pi  lid-  'liicHy  c-n  the  natun-  and  severity  of  ibe  injury 
(stclhiic  I'nirtiiri' ;  transverse  fracture;  or  fractures  wmi- 
plicated  by  exiensive  laceration  of  the  ligamentary  appa- 
ratus; etc.)  and  on  the  methoil  of  treatment  employed. 
The  strength  and  resistance  of  the  jNitient  also  have  Mitne 
,  bearing.  Direct  fractures,  ext^pt  transverse  fmcturcH 
rwsociated  with  a  great  deal  of  sejtaration,  on  the  whole, 
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PLATE  62. 

Fracture  of  the  Patella.— Fig.  1. — Right  leg  of  an  elderly  e 
with  a  traiiHverse  fnictiire  of  the  patella,  united  by  a  brood  mas 
ligamentous  tissue.  The  two  fniginents  are  separated  by  a  br 
interval  running  trunsversely  ac^ross  the  bone. 

Fig.  !).— Young  iniin  (Ciutsoh,  1896)  with  bilateral  fracture  of 
(Mitel la.  The  i>atient  sustained  a  fall  on  both  knees.  About  ei 
weeks  ufter  the  injury,  niussogc  was  l)egun  and,  as  the  illustral 
shows,  the  pitient  by  that  time  was  able  to  raise  the  right  leg  fi 
the  ImhI  and  hold  it  for  a  short  time  almost  in  extension,  in  spite 
the  mark(Ml  se])aniti(»n  of  the  fragments.  As  massage  and  ot 
measunrs  failed  to  secuire  a  .satisfaetory  result,  I  employed  a  Iw 
suture  (»n  l>utli  legs  to  bring  the  fragments  together.  The  operat 
wa.s  then*foi"e  secondary  and  with  a  good  ivsult. 

Figs.  W  and  4. — Specimens  of  patellar  fractures  united  by  libr 
tissue.  Si^en  in  sagittal  section.  From  the  Museum  of  the  Colleg 
SurgeoiLs  in  London. 

Fig.  r>. — SjKvinien  showing  a  united  stellate  fracture  of  the  pate 
The  fragments  are  uniteil  by  a  sufhcient  amount  of  Ciillus,  with 
dis|)Iaeenient. 


have  a  WMvv  prouno^iis.  As  tlio  strength,  and  to  a  cert; 
extent  tlio  mobility,  is  oltcn  pornianently  impaired 
IVai'turc  of  tli(*  jKUclIa,  tlir  amount  of  (M*onoinic  disabil 
dopcnds  trrcatly  on  tlic  })ationt's  cidlin^.  Persons  wli 
work  is  liirlit  or  wlio  lead  a  s(Ml(Mitarv  life  suffer  less  c 
ability  than  those  cnira^rt'^l  in  active  work;  although  I  kn 
armv  olHccrs  of  hiirh  rank  who  continue  in  active  serv 
in  s})itc  of  the  fact  that  they  have  a  fractun*  of  the  pate 
with  litr.imentons  union.  In  the  case  of  a  hilmrtT,  fr 
turc  of  the  patella  usually  means  ^rcat  disability.  E^ 
if  both  extension  and  flexion  are  restored  approximately 
even  com))let(?ly,  the  knee-joint  and  the  entire  leg  in  ni 
cases  remain  weaker  and  less  useful  than  before.  Biihr  mi 
an  accurate  aualvsis  of  44  old  cases  and  found  that 
(up  tr»  the  time  of  his  observation)  had  lastinl  on  the  aven 
more  than  four  years,  and  about  •^")^;  sho  well  com  pi 
distibility  so  far  as  gaining  a  livelihood  was  concerned. 
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Treatment. — In  tliis  fracture  more  tlmii  in  any  other 
it  has  been  ubservod  t)iut  cases  with  marked  tiepanition  of 
the  fragments  nevertheless  heal  mth  very  satisfactory 
functional  restilti^,  while  fractures  in  which  the  position 
of  the  fragments  is  quite  good  sometimes  produce  intense 
and  lasting  impairment  of  function.  The  ultimate  result 
depends  largely  on  the  beliavior  of  the  quadriceps.  In 
many  cases  this  muscle  presents  the  appearance  of  a  high 
degree  of  atrophy,  due  partly  t«  prolonged  disuse,  and  par- 
ticularly to  retltx  influences  coii\eved  through  the  spinal 
centers.  An  tm[K>rtant  prognostic  consideration  is  that 
this  atrophy  wmetinii«  does  nut  begin  to  develop  until 
Inter,  when  the  treatment  is  eoiisidenKl  to  l>e  completed. 
To  countcratt  tht  t\il  effcLts  ot  prolonged  immobilization 
and  i-onsequent  di-^use  of  the  quadriceps,  a  method  of  treat- 
ment has  recently  been  developed  in  which  the  attempt  to 
approximate  the  fragments  is  abandoned  and  the  condition 
of  the  quatlriceps  is  maintained  by  massage  (chiefly  petris- 
sage and  tapoteraent).  Massage  is  performed  daily,  the 
fragments  being  pushed  toward  each  other.  The  leg  is 
plac^  on  a  splint  with  the  knee  in  extension  and  the  thigh 
flexi'd  at  the  hip,  because  this  position  relaxes  tlie  quadri- 
ceps. While  the  value  and  logic  of  this  procedure  cannot 
hti  doubted,  it  must  nevertheless  he  regar<led  as  a  somewhat 
one-sided  treatment,  and  there  is  no  good  reason  why  it 
should  not  be  combined  with  an  attempt  to  bring  about 
direct  approximation  of  tiie  fragments. 

The  causes  tliat  are  responsible  for  an  unfavorable  result 
in  the  treatment  of  fractures  of  the  patella  are  many.  The 
action  of  the  quadriceps  and  consequent  soparstion  of  the 
fragments  is  an  important  factor ;  and  do  less  imi)orlunt 
is  the  already  mentioned  atrophy  of  the  muscle,  which  in 
many  cases,  even  when  the  injury  to  the  patella  is  slight, 
may  be  very  great  and  even  become  permanent.  The  effu- 
sion of  blofxl  into  the  joint  is  another  condition  that  tcmls 
to  keep  the  fragments  apart.  It  is  also  said  that  the  vas- 
cular supply  of  the  patella  and  its  tendency  to  form  new 
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bone  are  less  than  in  other  bones.  The  trutli  of  this  stati 
I  nient  may  1x3  doubted^  however ;  though  it  is  true  that  tl: 

{>at^4la  difTers  from  other  bones  in  the  fact  that  its  surfa( 
is  fonneil  on  one  side  by  a  thick  layer  of  cartilage,  on  i\ 
other  by  fibrous  tissue. 

A  form  of  inter}X)sition  occurs  which  is  of  the  grentc! 
imj)ortance.  The  filwrs  of  the  outer  fibnuis  layer  ai 
jjreatly  U^n^thened  and  finally  torn  by  the  excessive  tei 
si<m,  and  form  overhanging  fringes  on  the  fracturcnl  sui 
faws  where  i\\vy  may  catch  and  l)OCome  inteqx>se<l  betwcH* 
the  fnigments.  This  condition  increases  the  tendemy  t 
ligiimentous  union,  oven  when  the  fragments  are  in  gocj 
[K>siti()n  (Plate  01,  Fig.  1). 

In  the  trvatmcHt  of  this  complication  the  obstacU*s  n 
ferre<l  to  must,  of  eouiNe,  Ik*  avoided  as  c»onipletely  as  jkv 
siblc  :  Tlie  leg  must  be  fully  extended  at  the  Vnva  an 
flexed  at  the  hip,  so  as  to  relax  the  quadriceps.  The  knet 
joint  is  tixcil  by  means  of  a  j)osterior  splint,  one  made  o 
plastic*  felt  wliicli  is  licate<l  before  it  is  fitted  on,  for  ii: 
stance.  The  fragments  are  to  Im'  appmxiniateil  and  fnn^ 
from  inter|M»se(l  tissues  by  vigorously  rubbing  them  ti 
getlier.  They  are  tlieii  lield  in  ]>(»sition  by  means  of  adiu 
sive  strij)s  juissing  around  the  upjKT  fragment  like  a  liw) 
and  crossing  eaeh  oilier  on  the  j)osterior  surface  of  tli 
splint.  Profuse  extravasation  of  blood,  if  reci>gnize<l  wit 
e(»rtaintv,  inav  l)e  removed  bv  puncture.  The  trocar  shoul 
not  l)e  loo  small,  so  as  to  permit  clots  to  pass  thn)ugl 
The  (juadricej>>  should  be  subjected  to  |wtriss4ige  and  ta|: 
ot<'nient  once  or  twice  a  <lay,  the  movements  being  direete 
downward  so  as  to  push  the  upper  fragment  down.  T 
counteract  the  evil  eilects  of  immobilization,  fanidic  eliM 
tricMty  is  use<l  on  the  iuus<'Ies,  especially  the  quadri(vp? 
with  a  weak  current  so  as  not  to  ^ive  jKiin.  This  shoul 
be  combined  with  massage  and,  esj»ecially,  gynniastic  exei 
eises.  The  patient  is  allowtMl  t(»  ^et  up  out  of  In^tl  an 
use  the  leg  at  an  early  stage  of  th(»  treatment.  Paintin 
With  iodin  is  of  no  use,  and  may  even  l>e  harmful. 
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>In  many  cnscs  permanent  Rxtcnsion  has  been  found 
useful  (Bardviilieuer,  Liclitviiaiier).  A  pliiHter-of'-Paria 
(Iressing  miiy  also  be  used  in  cuueti  with  slight  tlislocaliun 
of  tile  Iragniciits.  The  patient  is  seated  on  the  edge  of 
tlie  table,  fiie  knee  overextended,  and  the  thigh  flexed  ut 
the  hip.  A  trustworthy  atisislant  seizee  the  upper  fragment 
I'nim  tibove  and  forw-w  it  down  a»  far  as  jMssible  toward 
tiie  Uiwer  fragment,  whieh  is  piislied  upward.  While  one 
li'iltl^  tjie  bone  in  the  bt^st  jxissible  position  with  his  finger- 
tips, the  plaster  bandage  \»  applied  around  the  leg  as  close 
us  ]vissil»le  to  the  a^istiml's  fingers,  which  are  not  removed 
until  till'  bantlage  has  liardene<i.  A  dressing  of  thin  kind, 
if  well  applied,  may  be  left  in  plaec  for  from  one  to  two 
weeks — not  hnger,  Imttuw  maxnoge  xhouhl  be  berpm  at  latut 
afirr  I'm  wceAs.  The  jKJsterior  half  may  lie  converted  into 
a  gutter  splint  and  used  fur  ini mobilization. 

When  the  patient  is  diwhai^e<I,  he  should  always  be 
given  a  leather  knee-cap  with  the  injunction  to  wear  it  for 
some  months.  Appropriate  exercises  to  be  |jerfornied 
daily  are  ordered  at  the  same  time. 

The  more  perfect  the  ap|>roximation  of  the  fragments, 
the  lirmcr  will  Ih' the  union  :in<l  llie  betl.'i'  tliv  idtiuiate 
functional  use.  The  nin^t  enni|il.>[i- union  .i|' lln'  friinrncnts 
is  by  a  kind  of  fii-sl  iiilrnli...i  of  tli.- Ihirlnr-^.l  Mii-nices,  ;md 
there  is  nnquestiouabty  enough  pmlifei-aliou  ol  biine  for 
this  purp<)se.  .\  knee-cap  united  by  ligamentous  tissue, 
even  tlioiigh  the  separation  of  the  fragments  is  inconsider- 
able, never  regains  its  normal  strength. 
L  For  this  reason  muny  surgeotis  advocate  primary  o[>er- 
Hltion  ;  in  severe  cases  it  is  indispcn^iable.  The  fragments 
I^Tiay  l>e  nnitetl  sulH-utaneoHsly  by  various  metluxls.  Thus, 
au  estm-articular  method  ntiliups  a  kind  of  tcn<lon  suture 
{Missing  through  the  quadriceps  tendon  and  the  liganieulum 
IKitcliiE  close  to  the  patella,  thetwo  ends  bi'ing  drawn  together 
and  tied  iii  a  knot  over  the  kne«-cap.  An  inlm-articnlar 
tiicthiKl  (imsists  in  iiilnxini-inp  a  silver  wire  or  strong  silk 
ligature  in  such  a  uiamier  as  to  t^urround  the  patella  in  the 
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PLATE  82  a. 
Skiagraph  of  a  Normal  Adult  Knee-ioint ;  Anterior  V 
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Fi^^  138. 


saji^ittal  direction  (vertical)  and  draw  the  fragmenl 
p'tlicr  in  tlu'  form  of*  a  buried  suture  (Barker). 
ligature  is  introdnccil  by  means  of  a  long,  appropri 
enrved  needle,  through  two  small  incisions,  one  above 
one  below,  the  }>atella.  The  old  method  by  means  of 
^ai<rn<'*^  hooks  lias  now  fallen  into  disuse.  On  the 
hand,  }>rimary  suture  of  the  fnij^ments,  after  exposingth 
of  fraeture  and  opening  the  joint,  is  constantly  gainin 
herents.  It  can,  of  course,  only  be  intnisted  to  a  pra< 
surgeon,  but  has  the  distinct  advantajj^e  of  removing  a' 
disturl)ing  fa(»tors  that  interfere  with  complete  union 
securing  the  mcest  vida\)tation  and  fixation  of  the  frac 
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Bur&cee.  The  extravasation  of  blood  is  removed,  the  tags 
of  fascia  adhering  to  the  fracture  surfaces  snipped  away, 
holes  are  bored  with  as  little  daoiage  as  po^iible  to  the 
cartilaginous  surtiice,  and  the  wire  sutures  drawn  through 
and  twiste*!.  Every  step  in  the  operation  should  be  per- 
formed with  carefully  BteriHzed  instniments,  without 
touching  the  purts  with  the  Hand,  which  is  so  difficult  to 
disiutect  (KiJnig).  Some  surge«)iis  confine  their  efforts  to 
repairing  the  tear  in  the  aponenrtx^is  on  each  side  of  the 
knee-cap;  but  an  additional  ttnt-ure  througli  tlie  iMinc  uu- 
doubttxily  secures  a  better  result.  Instead  of  inserting 
sutures  through  holes  previously  drilled  in  Ihe  fragments, 
a  single  vertical  loop  of  strong  silver  wire  nuiy  be  passed 
around  the  patella,  after  the  manner  of  Barker,  after  the 
seat  of  fracture  and  the  joint  have  been  laid  wide  open  by  a 
cnrved  incision  running  transversely  over  the  entire  joint. 
The  wire  is  removed  at  some  later  time,  I  have  fre- 
quently enaployc'd  a  bone  suture  secondarily  after  simpler 
meth<H]s  of  treatment  (splints,  adhesive  strips,  niasB^:e, 
etc.)  had  failed  to  secure  the  desired  result.  If,  after  the 
wound  has  healed  and  firm  union  has  taken  place,  the 
patient  is  subjected  to  a  cai'efiil  course  of  massage  and 
manipulation,  correctly  carried  out,  good  results  may  t>c 
obtained  in  this  way. 

Among  paiiicularly  unfavorable  events  occurring  aft*r 
fracture  of  the  patella  the  following  should  be  mentioned  : 

Failure  of  any  kind  of  union  between  fragment!*. 

Union  of  the  upper  fragment  with  the  anterior  surface 
of  the  femur,  a  condition  very  rarely  met  with  in  old  eases, 
and  chiefly,  in  my  exiierience,  after  direct,  radiating  ]>a- 
telkr  fractures,  Evcrj-  attempt  to  flex  the  knee  of  ctiurse 
increases  the  separation  of  the  fragments  and  only  dimin- 
ishes the  strength  of  tin-  knee-joinL  Permanent  separation 
of  the  fragment  from  the  femur,  if  there  is  true  Iwtny 
union,  is  probably  never  to  be  achieved  ;  an  o|X'ration  con- 
sisting in  the  interposition  of  a  flap  of  muscle  from  the 
surrounding  tissue  may  be  tried. 
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It  happens  conijMratively  otWii  thut  tlie  patella  is 
/mrlurrtl  ii  nno>id  llmr ;  ihe  f«cnnd  fracture  is  produe«<I 
l»'  lacrratioD  of  tlie  ligampiiti*ui<  union,  and  uMmliy  mx'iini 
not  long  after  the  first  fracture  ha>> healed,  wiinetiroesdur- 
iiig  tlie  first  weeks  vt  months,  and  freiiucnllv  at  liie  first 
attempt  to  walk,  A  second  fracture  of  ihe  bone,  at  a 
[mint  oilier  than  the  old  fihroni^  :^eat  of  fructnre,  lias  alxi 
been  obMrvwl,  hut  it  is  very  rare.  The  treatment  is  the 
same  a»  for  a  recent  injury. 

[Powers,'  in  a  very  exhaustive  t^onsidenition  of 
treatment  of  fractures  of  the  ptitella,  found  that  the  maji 
ity  of  surgeons  in  this  coiintrj-  and  abroad  wen-  not 
ing  to  commit  themselves  to  advise  the  ojienitive  treat- 
ment iif  even.-  case  of  fracture  of  llie  patella.  Nevertheless 
in  almost  every  large  furgical  clinic  in  which  the  sui^eon 
lias  a  l>ettcr  cunlrnl  of  the  lechnic,  openition  is  the  r\ile 
rather  than  the  exception.  In  my  own  exiwrience  it  has 
lii'cii  ditficult  to  select  cases  for  non-operative  treatment, 
and  in  a  few  instances  in  which  the  separation  of  the  fnig- 
Mients  was  verj-  slight,  and  in  which  apparently  we  ctiuld 
bring  alwiit  close  np)>ositioii,  we  liave  found  at  the  ojtt'ra- 
tion  torn  shreds  of  ligiiriienl  l>etween  the  fragment*,  which 
might  have  prcvente<l  Milid  lione  union.  The  operative 
treatment  of  recent  fracliu'es  of  the  jiatella  unquestioiialily 
proniises  a.lK-ller  result  tliaii  the  non-operative  treatment. 
In  old  fractures  of  the  patella  with  separation  of  the  frag- 
ments and  functional  digabilily  of  the  limb  the  question  of 
operation  is  sftmelimes  more  diiticult  to  decide.  In  cases 
with  wide  separation  of  the  fragments  it  may  be  neeessaty 
ill  order  to  a|ipn>xiinate  to  do  an  extensive  plastic  opera- 
tion of  the  quadriceps  iimsele.  The  results  of  such  an 
extensive  o]K>ration  arc  usually  good  as  far  as  bony  uiiiou 
of  tlie  patella  is  concerued,  but  it  may  lie  followed  by  con- 
siderable ankylosis  of  the  knee-joint  and  atniphy  of  tli 
muscle.  For  this  reason  the  jiaticnt  might  prefer  his  " 
condition,  even  if  it  were  iieeossai 
'  Aunals  of  Surgerj-,  1898. 
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apparatus,  because  many  would  much  ratlier  liave  a  weak 
but  movable  koce-joiut  tliuu  a  stronger  but  partly  anky- 
losed  one. 

The  question  of  operation  in  these  more  diflicuit  cases  is 
one  to  be  decide<l  in  each  case.  Tlie  most  important  fact  for 
the  surgeon  to  know  und  the  patient  b>  understand  ia  tliat 
the  oi>eration  may  lie  followed  by  sm  incrtaae  of  restricted 
motion  in  the  Joint.  In  other  CH.ses  in  which  the  frag- 
ments can  be  approximated  without  a  plastic  operation  on 
the  quadriceps  mu^le  the  results  are  almost  as  good  as 
after  suture  in  the  recent  injury.  The  choice  of  time,  bow- 
ever,  is  quite  an  important  one.  If  the  fracture  in  the 
first  instance  has  been  treateil  lu  the  usual  non-operalive 
manner,  and  after  a  ])eriod  of  from  six  to  ten  weeks  it  is 
found  that  bony  union  is  not  accomplished,  then  it  is  ' 
very  bad  to  ojwrate  at  this  time,  because  an  operation 
requires  that  the  muscles  and  joint  bo  kept  at  rest  for  a 
second  period  of  six  to  ten  weeks,  thus  greatly  increasing 
tlie  danger  of  ankylosis  and  atrophy  of  the  quadriceps  mus- 
cle. Conservative  treatment  having  failed,  we  should 
abandon  any  attempt  at  further  treatment  of  the  fractured 
patella,  and  institute  massage,  passive  motion,  and  use  of 
the  limb.  When  this  has  accomplished  the  restoration 
of  complete  joint  motion  and  muscle  tone,  the  time  for 
operation  has  arrived.  In  a  few  tsises  we  will  find  tliat 
although  there  is  some  separation  of  the  fragments,  the 
functional  use  of  the  limb  is  su  good  tliat  many  patients 
will  be  satisfie<l  with  the  result  and  decline  opcmtion.  If 
they  are  young  individuuls  .tnd  wish  lo  do  much  walking 
or  heavy  work,  the  operation  shoidd  be  ni^ted,  liemnse 
in  time,  especially  when  the  individual  is  active  and  the 
Joint  subjected  to  any  unusual  strain,  the  fibrous  union 
will  give  way. 

In  both  recent  and  old  fractures  of  the  patella  the  Joint 
as  well  as  the  muscles,  especially  tlie  qundrieeps,  demand 
appropriate  treatment  as  well  as  the  fracture  ttaelf.  This 
ia  frequently  overlooked. — Ed.J 


FSACTCBES  AND  DISLOCATIONS. 

PLATE  62  b. 
Skiagraph  of  a  Normal  Adult  Knee  ;  Lateral  View. 


(D)  Other  Intra-articular  Injuries  of  the  Enee-joiot 
(a)  Separation  of  a  Fragment  from  the  Cartilagi- 
nous Covering  of  the  End  of  the  Femur  (Plate  63, 
Fig.  1).— Thr  an';iiij:.>iiitMit  .iftlir-  l.i.ncs  cutcrinf,' into,  the 
construct  ion  ul'  tlii.'  kiioc-jtiint  is  woiiu'wluit  diflbi-ent  from 
that  seen  in  a  pure  hing<s-joint ;  wben  the  knee  b  flexed, 
the  leg  is  eapable  of  a  certain  amount  of  abthietion  nod 
adduction,  and  a  considerable  degree  of  rotation.  This 
mechanism  de{)ends  largely  on  the  integrity  of  the  cnicisl^n 
ligaments  and  of  the  scmihrnar  cartilages.  A  fon 
;ing  tlie  kuee  in  jmrtial  flexion,  in  such  a  way  a 
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compress  it  and  force  apart  the  bones  that  enter  into  the 
formation  of  the  knee-joint,  combined  with  a  certain 
amount  of  lateral  displacement  or  rotation,  may  cause  the 
se|taration  of  a  piece  of  the  cartilage  with  a  jwrtion  of 
the  sjwngy  bone  to  whicli  it  is  attached.  The  force  that 
produces  such  an  accident  is  often  very  slight ;  it  may  be 
nothing  more  than  an  awkward  movement  on  the  jiart  of 
the  iodividtiol.  The  fragment  of  cartilage  has  sharp 
edges,  as  it  is  broken  in  its  entire  thickness.  The  size 
and  shajie  of  the  fragment  vary  from  that  of  a  beau  to 
that  of  an  almond.  The  injury  can  Im-  produced  experi- 
mentally on  the  cadaver  (Krageluud).  The  fragment  may 
be  completely  separate  by  the  injury  and  act  like  a 
movable  body  (corpus  mobile,  " joint-monse ")  within  ihe 
knee-joint ;  there  are  probably  also  cases  in  which  the 
fragment  maintains  a  certain  umount  of  connection  with 
tlie  bone  by  means  of  fibers  or  a  thin  plate  of  bone,  and 
gradually  liecomes  completely  si'parated  by  the  repeated 
pressure  and  dislocating  action  incident  to  active  move- 
ment, so  that  it  eventually  assumes  the  character  of  a 
movable  bttdy  {"joint-mouse").  We  refer  to  Volker's 
Arch.  f.  kliu.  Ohir.,  vol.  xxxvii.  The  fragment  must 
of  course  be  i'eni(>\'t'd  by  opLTation  according  to  estab- 
lished surgical  prim-ipics. 

(b)  Injuries  of  the  Semilunar  Cartilages  (Plate  Gti, 
Fig.  2). — These  include  dislocation,  and  laceration  or  rup- 
ture of  the  semilunar  cartilages,  which  may  occur  without 
any  accessory  injuries.  Up  to  the  year  1892,  43  cases 
had  been  reported  (Bnins).  The  internal  semilunar  car- 
tilage is  affected  twice  as  often  as  the  external.  Complete 
dislocation,  with  sepamtion  of  both  anterior  and  posterior 
insertions  of  the  cartilage  from  the  cnpsnlc  of  the  joint, 
d«M?s  not  occur,  but  partial  dislcMation,  forward,  baekwai-d, 
or  to  one  side,  of  one  or  the  other  cartilage  from  traumatic 
loosening  of  its  attachment  has  been  observed.  SciKim- 
tion  of  the  anterior  insertion  Is  the  mast  common  fonii. 
Abnormal  mobility  of  the  caitilages  from  gradual  loosen- 
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■  PLATE  63. 

F\fr.  1. — Septimtion  of  a  fragment  of  cartilage  from  the  aoifao 
the  intoinal  condyle  of  the  femur.  The  illustration  shoiiva  the  loa 
8ul)sUiiK^>  ill  the  end  of  the  femur  and  the  neparated  fragment. 

Fig.  2. — Rupture  of  the  internal  semilunar  cartilage  in  the  ki 
joint. 

Figs.  3  ff  and  3  h. — Specimens  from  a  compreaBion-fractnre  at 
up]HT  end  of  the  tibia.  Tlie  articular  surface  is  viewed  from  ahc 
the  1k)iu's  of  the  leg  from  liehind.  The  fracture  oocnrred  in  a  yo 
woman  iind  was  prvMliu^d  l)y  a  fall  from  the  top  of  a  loaded  1 
wagon.  The  condyles  of  the  femur  exerted  pressure  on  the  npper  i 
face  of  the  tibia.  Tlie  woman  died  of  acnite  sepsis  which  liad  its  ori 
in  a  t4>rsion-fraeture  of  the  name  til)ia  in  its  lower  half.  (8oe  Lan^ 
In-ek's  Arehiv.  vol.  XLi,  p.  :tt7.) 

Fig.  1. — Klderly  man   with  a  fracture  of  the  left  tibia,  near 
npi»er  extremity  (fravfuni  tihhv  infracomlifliva) .     Union  with  the 
I  fnnnity  known  as  the  0-leg.    The  fracture  was  produced  by  the  I 

(  of  a  hoi><o. 

t 

'  iiiu'  of  tlicir  insrrtions  lias  been  rarelv  obsc»rvcM.l.      A  so 

ti«)n  «)t'  «'nntinuitv  in  tlie  semilunar  «»rtila}je!  is  niro. 

T\u'  injuries  are  |n'o<lnee(l  l)v  aetive  rotation  of  the  c 
of  the  frnnir  while  tlu*  knee  is  flexeil,  thus  extruding  i 
earlilaire.  A  sonn<l  normal  ynnt  istherefon»a  prcrequi^ 
<'«>u<lition,  :\nd  the  injury  is  aeeonlingly  ob.scrveil  most  t 
<[nenlly  in  Kn«rlan<l  among  athletes  (f(X)tball  playt^rs,  et( 

The  symptoms  «>f  a  re<'ent  hixation  vary  in  intons 
in  ae<'onlanee  with  the  degree  of  distortion  which  pnxliu 
the  injury.  There  is  always  intense  pain  in  the  afRvi 
side  of  the  joinl,  whieh  is  in  partial  flexion  and  can 
flexed  hut  not  extended.  There  is  a  gixnl  deal  of  oftii.si 
and  swelling,  with  a  considerable  dc»gree  of  fnnctio: 
disturbane<>.  In  old  or  habitual  luxation^  ])ain  ami  iiit 
ferenee  with  movement  oeeur  |>jiroxysmally,  l)oing  c 
d(MUly  eaus<'d  by  a  sudden  dis|)laeenient  and  conipressi 
of  the  eartilaire. 

On  examination  we  frequently  find,  if  the  Ciirtilage  I 
been  torn  from  its  anterior  insertion,  a  flat  movable  be 
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within  the  clpft  of  the  joint.  This  btidy  disappears  in  the 
(lepthsof  the  joint  diiring'flexioD  and  becomes  more  promi- 
nent during  extension.  Both  the  patient  and  the  surgeon 
miiy  be  able  to  I'eel  it  clipping  in  and  out  distinctly. 
More  rarely  the  site  of  the  cartilage  iu  the  articular  cleft 
is  broader  or  deeper,  and  sensitive  to  pressure,  conditions 
that  are  due  to  permanent  displacement  of  the  fragment 
of  semilunar  cartilage  into  the  interior  of  the  joint.  If 
there  is  much  effuHJon,  examination  may  be  impossible. 
As  regai'ds  the  differential  diagnosis,  it  mny  be  very 
difiii'uU  to  distinguish  the  cartilage  from  a  free  movable  , 
iKKly  within  the  joint. 

Treatment. — In  recent  cases  the  cartilage  should  be 
replueetl  U.S  eimipletely  as  possible;  a  slight  pressure  ban- 
dage applied,  and  later  replaced  by  a  plaster-of-Paris  cast 
fitted  on  while  the  leg  is  iu  extension.  The  cast  is  left  on 
for  six  weeks,  and  at^r  that  period  the  patient  should  pro- 
tect his  knee  by  wearing  a  leather  knee-tap.  In  old  or 
habitual  cases  an  attempt  should  I)e  made  to  obtain  fixation 
by  means  of  burietl  sutures.  Ideal  results  are  sometimes 
achieved  by  this  niesma,  better  than  by  complete  extirpa- 
tion of  the  semilunar  cartilage,  which  is  often  performed 
and  has  been  highly  lautled,  although  it  is  not  followetl 
by  any  marked  impairment  of  function. 


F5.  LEG 
(A)  Fracture  of  the  Leg  at  the  Upper  End 
1.  Isolated  Fractures  at  the  Upper  End  of  ttie  Tibia 
(a)  Compression-fracture  of  the  Upper  End  of  the 
Tibia  (Plate  63,  Fig.  .{ ;  see  also  Plate  Ji,  Fig.  1).— This 
fracture  is  produced  by  sudden  compression  of  the  artic- 
ular extremity  of  the  tibia  by  one  or  both  of  the  condyles 
of  the  femur.    It  may  follow  a  fall  ou  the  feet  from  a  gn^at 
height,  as.  for  instance,  in  mining  when  the  elevator  shoots 
to  the  bottom  and  the  passengers  strike  on  their  feet,  or  a 
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&1I  from  a  liay-wagon.  I  oiit-e  saw  this  i'mcture  pnxJuci-d 
by  jiiiiipiiig  off  a  hirycle. 

The  injury  cunsi^s  in  an  infraction  of  the  U]){>er  artic- 
ular siirfiice  of  tJie  tihia  with  depn-ssion  of  the  frBgineiile 
am],  sometimes,  ti^urea  on  the  surface  of  the  Imuic.  T\w 
latter  iK*nr  partteularly  in  comjiound  injuries  when  torsion 
tukes  jtlaee  tliruugh  the  medium  of  the  fibula  (see  Plate 
(i3).  Ill  severe  eases  (see  Plate  3)  the  upper  artieular  end 
of  the  extremity  may  be  broken  into  two  or  tliroe  pieces 
and  the  shafl  lirmly  wedged  in  the  spongy  tissue  of  theite 
fnigmenta. 

Examination. — The  appearances  of  a  severe  distortion 
or  contusion  of  the  joint  are  nmnifeat,  the  injuiy  beinj; 
wholly  or  at  least  in  great  part  intra-articular,  ACTH>r(l- 
ingly  there  is  an  effusion,  li  rst  hemorrhagic  and  later  sorons, 
into  the  joint;  movements  of  the  joint  are  painful ;  and 
abnormal  rocking  movements  are  possible  in  most  cases. 
Tlic  upper  end  of  the  tihia  ap|>ear9  entailed  laterally  and 
there  is  characteristic  pain  on  pressure.  If  only  one-half 
of  the  articidar  surface  is  involved  in  the  fracture,  cither 
varus  or  valgus  deformity  is  apt  to  result.  The  inner  half 
— that  eorresjwndiug  to  tbe  internal  condyle  of  the  femur 
— is  fractured  more  frequently  than  the  outer  half,  henoe 
varus  is  common  and  may  become  permanent.  There  U 
also  great  danger  of  secondary  arthritis  deformans. 

Treatment. — The  injury  ia  best  treated  by  meaiis  of 
permanent  extension  with  weights,  the  foi>t  being  flun- 
ported  on  a  tiliding  rest,  supplemented  if  necessary  by  lat- 
eral traction  extension  by  means  of  a  loop  to  pi-ovcul  vanis 
or  valgus  deformity  liy  overoorn-ction.  Massjige  and 
[ja.'Jwive  niovemeiirs  should  l>e  beguu  early. 

(b)  Transverse  Fracture  of  the  Upper  Extremity 
of  the  Tibia.  (Fmdiim  tihi<e  infracoiuiiflim).  (Plate  63, 
ViH-  1-1 — This  is  a  rare  fraelure.  It  is  jinxtueed  cilhtf 
l)y  'liirrt  violence, — for  example,  by  the  kick  of  a  horse, 
us  in  tlie  case  from  which  our  illustrution  is  taken. — or 
more  rarely  by  indirect  violence,  the  causative  force  beisg 
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cimiiii.stniices  result                       ^^^^^^^^^^| 

■ 
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ur                       tlio  knee-     ^^^^^^^^H 
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tiire           the    upper    articular      ^^^^^^^^| 
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|H>rtiuii         the  tibia.     When       ^^^^^^^H 

■ 
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■ 

Joint    itself  may  be  atfected          ^^^^^^H 

■ 

and  primarily.    Even            ^^^^^^| 

■ 

a  trani^verMe    fracture  the               ^^^^^^H 
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joint     usually  involved  (hem-                 ^^^^H 
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■ 
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■ 
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exposiHt,  so  as  to  permit  com-                      ^^^| 

■ 
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■ 

begun  early  both  at  the  seat  of                      ^^^| 
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there  is  a  tendeney  to  varus                       ^^^Hl 

or  valgus  deformity,  the  same                      ^^^Pl 

preventive  measuiv.s  must  he                     ^^^^^1 

iidopted    as    in     compression-                    ^^^^U 

fracture  of  the                                           ^^^Hl 

(c)  Traumatic  Epiphyseal                ^^^K 

Separation    at  the    Upper                ^^^^0 
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End  of  the  Tibia  (V\:\u-                     ^^^H^ 
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up|wr  end  of  tlie  tibiu  in  a  child  is  obtained,  the  sui^eon 
should  hear  its  poesihility  io  mind.  A  jioeitive  diagnosis 
can  be  arrived  iit  ouly  under  anestheeia,  by  domonstnitiQg 
uliniirmal  uiovability  and  ehuraetcriEtic  <.Te))itiis.  For  the 
ri-st,  ojijMJciully  for  tlie  question  of  troutrnent,  the  rea<ler 
i.s  referred  to  seotionis  a  and  b.  As  there  is  httle  tendencv 
to  displufomcnt,  an  orfiinary  ti|)!int  dressing  may  also  be 
employed. 

(d)  Tear-fracttire  of  the  Tuberosity  of  the  Tibia. — 
This  is  a  very  rare  injury  hIimtvimI  in  a.ltihs.  iioil  i-s[h>- 
eially  in  children,  whrii  it  Uik<->  tlir  loni.  .-I'  ;iii  !i|.n]il.y,-,-(il 
separation.  As  in  all  friu-tiins  ufaptiphyi^t't-llie  triKk-ncy 
t(i  displaeement  is  cousideraljle  :  the  fnignient  In  ihie  case 
is  drawn  upward  by  the  qnadricejis  acting  through  the 
patella  and  ligameiitnin  patellte.  The  patient  finds  it 
iui|x>8sib1e  to  extend  the  leg  at  the  knee-joint ;  the  frag- 
ment is  felt  under  tlie  skin,  and  is  readily  moveil  in  any 
direction.  The  patella  above  is  intact;  the  knee-joint  is 
not  neeessarily  involved,  but  usually  eoiituins  an  eflusion 
(if  blood. 

A  treatment  similar  to  that  used  for  fraeturcs  of  the 
patella  is  applicable.  Tlie  best  metliiKl  consists  in  eftcet- 
ing  thorougli  reduction,  which  may  Iwdone  bv  overexten- 
sion, and  then  nailing  the  fragment  in  place. 


n.  Isolated  Fractures  at  the  Upper  End  of  the  FIbuta 

Fracture  of  the  head  of  the  libula  may  l>e  pnKluced 
direei  violence,  snch  as  a  bl(«v  or  tlie  kick  of  a  horse ;  or 
iTufireeily  by  a  powerful  contraction  of  the  liiceps  fcmoris 
(fracture  by  muscular  action).  The  external  popliteal 
nen'e  may  be  injured. 

The  tendency  to  displncement  is  not  constant.  If  de- 
formity is  present,  the  l)est  and  safest  pmeednre  is  to  cut 
down  on  the  injured  iionc  anil  unite  the  fragments  with  a 
silver  wire.  In  other  resjtects  the  treatment  should  follow 
general  principles. 
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(B)  Fracture  in  the  Middle  Portion  of  the  Leg 

I.  Fracture  ol  Eloth  Bones  in  the  Region  of  the  Dlaphysfs. 

ll'Ub^aG4tuiil  ti.i.) 

This  injury  is  very  ctimmon.  It  is  usually  prtKliiowl 
hy  dirfct  violpiice,  siirh  as  Iwing  mn  over,  the  two  bones 
being  broken  at  about  the  same  level.  An  isolated  frac- 
tni-e  of  tile  lower  portion  of  tlie  tibia  may  first  Ix?  produced 
indirectly  by  torsion  tif  the  binly  when  tiie  foot  is  fixtil, 
and  followeil  by  secjjndary  fracture  of  the  fil)ulH  wliicli  is 
unable  aluni;  to  support  the  weight  of  the  iKHly.  Tiie 
fibular  fraeturc  is  in  the  form  of  a  bending  fracture,  ami 
usually  occupies  a  higher  level  {Plate  65,  Fig.  I).  Oblique 
fractures,  whether  by  bending  or  by  torsion,  are,  generally 
speakin;;,  more  unfavorable — (.  *•.,  exhibit  more  tendency 
to  displacement — than  transverse  fnictiires.  Tlie  sharp 
up|x^r  fragment  is  fre(|Hently  driven  against  tlie  skin  and 
may  |ierforate  it,  es[»eeially  when  the  line  of  fracture 
extendi  in  front  as  far  as  the  crest  of  the  tibia  in  the  form 
of  the  mouthpiece  of  a  flute. 

The  diagnosis  is  usually  quite  easy,  as  there  is  no  dif- 
ficnlty  in  demonstrating  abnormal  mobility,  crepitus,  and 
deformity.  Itotatorj'  displacement  of  the  lower  fragment 
may  be  i-ew^nized  by  noting  the  position  of  the  patella 
and  of  the  foot  as  compared  with  the  other  side,  and  by 
running  the  finger  along  from  tJie  orcst  of  the  tibia  above 
and  from  below  as  far  as  the  seat  of  fracture.  On  the 
other  hand,  it  is  often  diflicult  t»t  determine  the  point 
where  the  fibula  is  fractured.  Nowadays  with  the  aid  of 
liontgeu  rays  it  can  be  ascertaiiiod  with  certainty. 

To  determine  the  presence  of  abnormal  mobility  at  the 
sufipot^ted  sent  of  fracture  it  is  well  tti  have  an  assistant 
who  should  firmly  fix  the  knees  with  lx>th  lutnds,  the 
patient  lying  flat  on  the  table  or  in  bed.  The  surgeon 
meanwhile  with  one  hand,  say  the  left,  feels  for  the  seat 
of  fracture,  while  with  the  other  (the  right)  he  seizes  the 
leg  at  tlie  ankle  and  alternately  perlbrins  at>duutioii  and 
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iukluctioti.  If  the  Btir^<?on  experieuces  uiiiisiml  difficulty 
and  tlie  data  olitained  by  other  methods  of  exaniinittion 
are  uncertain,  it  is  a  giHui  plan  for  tlie  surjreon  to  brae<?  tlio 
suspected  seat  of  frnclnre  ami  the  left  jialpating  ham! 
against  his  own  iMxly,  fur  instance,  tlie  thigh,  while  lie 
atttimpis  to  move  tlie  le^  with  tiie  n^lit  hand. 


Fig.    130— Old    fraetni 
witii  def  n  I  tv 
bncknnnl 


Treatment. — All  possible  rart;  shonid  l>e  exercise*!  to 
ivdine  the  fnietnrej  it  may  he  done  hy  vigorous  extension 
on  the  injured  foot  and  col  I  nterex  tension  nf  the  tliigli  or 
pi-lvis,  with  direct  manipulation  at  the  seat  of  rmctiire.  If 
the  fnietiipe  is  transverse,  liiiwever,  the  displacement  is 
very  apt  to  it'cur.     The  Jendeney  for  the  upper  or,  in 
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exceptional  cases,  tlio  lower  fragment  to  injnre  tlie  skin  in 
front  where  it  is  tliin  nnist  be  combated  by  ])osition,  the 
limb  being  slightly  overextended  at  the  seat  of  fracture. 
A  certain  amount  of  care  is  needed  to  bring  about  cor- 
ro't  reduction  and  maintain  the  fragments  in  jxisition.  The 
rule  that  when  the  led  is  in  the  proper  p^wition,  the  anterior 
su|)erior  spine,  the  inner  border  of  the  patelln,  and  the 
iniwT  side  of  tlie  great  toe  lie  in  the  same  straight  line 
does  not  hold  In  the  majority  of  normal  legs  (see  Plat«  64, 


Fig.  141. — Eitenmon  and  connterpAtenHinn  in  trnctare  of  the  leg. 
A  weight  hao  b«M;ll  nttnche<l  to  the  leg  by  nii-aliB  of  a  loop  of  gnnze  to 
counteract  the  forward  (liHplacenieut  of  the  upper  frogiiii'iit  nt  the  ecat 
of  fracCore. 


Fig.  3).  It  is  better  to  place  the  two  legs  in  such  a  posi- 
tion that  the  patella  will  be  perfectly  horizontal,  and  then 
til  fix  tiie  injured  leg  in  a  jwsition  to  corrospiind  with  the 
shape  and  direction  of  the  sound  leg.  In  this  way  the 
very  objoelionablef/iWrtw^fo  erf />«-j'/)Am(((«  will  be  avoided. 

Knee  and  foot  must  lie  included  in  the  dn'ssing;  the 
former  in  extension,  the  latter  nt  a  right  angle  to  the  leg. 

During  the  first  week  a  so-calle<l  Voikmann's  T-splint 
of  etroug  tin,  or  two  lateral  flexible  splints,  may  be  osed 
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PLATE  64. 

Fractures  of  the  Leg.— Fig.  1.— Specimen  of  united  fracture  of 
both  boneB  of  the  1^  witii  marked  diaplaoement  of  the  fkagmenta. 
Both  bones  were  broken  at  abont  the  same  level,  snfrered  the  nme 
kind  of  diaplaoement,  and  all  the  four  fragments  are  oonneoted  to  each 
other  by  abundant  oallus-f(Hination.     (Pathol.  Inst.,  Berlin.) 

Fig.  2. — Speoimen  of  a  united  fracture  of  both  bones  of  the  1^. 
Slight  displacement.  Crood  reoover>'.  The  tibia  was  fractured  in  the 
lower,  the  fibula  in  the  upper,  half. 

Fig.  3. — Line  to  determine  the  correct  position  of  the  fragments  in 
fracture  of  the  lower  leg.  It  is  seen  that  in  the  normal  1^  the  line 
connecting  the  great  toe  with  the  anterior  superior  spine  approximately 
bisects  the  patella. 

Figs.  4  and  4  a. — Isolated  fracture  of  the  tibia  with  upward  dis- 
placement (dislocation)  of  the  head  of  the  fibula.  The  anatomic  speci- 
men, figure  4  a,  is  intended  as  an  aid  to  understanding  the  conditions. 
Figure  4  is  copied  exactly  from  nature;  it  is  the  leg  of  a  man  twenty- 
nine  years  of  age.  The  injured  leg  was  3  cm.  shorter  than  the  sound 
leg. 


with  adviintagt» ;  the  splints  must  l>e  well  pjulded  so  an  to 
avoid  pressure  at  any  point,  e8[x»cially  in  the  r^on  of  the 
heel. 

In  many  cas(»s  of  this  kind  I  (M)nsider  it  absolutely  in- 
disjx^nsable  to  anesthetize  th(»  patient  at  t\w  end  of  the  first 
week  and,  aflxT  a  thorough  examination,  to  replace  the 
fragments  in  position.  At  this  time  a  well-padded  plaster 
bandage  is  very  useful.  A  sec^ond  n»vision,  followed  by 
the  application  of  a  well-fitting  pIaster-f>f-Paris  dressing, 
without  imdding,  should  be  held  al)out  a  week  later.  In 
this  way  latend  deviations  may  readilv  be  avoided.  If 
there  is  rotatory  displacement,  even  greattT  care  is  neces- 
sary. A  rotatory  displacement  in  fracture  of  the  up|)er  half 
of  the  leg  usually  takes  the  form  of  inward  rotation  of  the 
lower  fragment.  Should  a  tendency  to  overextension  at 
the  seat  of  fracture  be  ovtTlooktnl,  a  [HM'manent  deformity, 
consisting  in  l)ackward  bowing  of  the  l)ones,  may  result. 
This  deformity  is  particularly  apt  to  develop  during  the 
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appli(»ti(iti  t>f  the  plaster-of-Paris  dressing,  when  the  leg 
is  8upp*irt«l  only  liy  extension  applied  to  tlie  foot  and 
counterextension  it'  insuiScieiit  force  is  iiBed.  It  is,  there- 
fore, a  good  pinn  to  raise  the  bone  at  tlie  scat  of  fnictiire 
by  means  of  a  loop  or  with  tlie  liaud,  while  thu  di<GSsiug  is 
being  applied. 

If  a  sliiirp  fragment  of  lione  should  press  against  the 
skiu,  a  Alal^igue  Wik  may  lie  used  to  keep  it  in  jiosittun. 
This  is  a  special  instrument  which  is  fastened  within  the 
dressing,  and,  by  means  of  a  steel  point  which  is  extruded, 
exerts  direct  pressure  on  the  ofieudiug  fragment  Effec- 
tual reduction,  appropriate  position,  aud,  in  many  cases, 
the  employment  of  iiermanent  extension  with  weights  will, 
however,  do  all  tliat  is  necessary  and  enable  the  surgeon 
to  dispense  with  this  instrument,  which  at  one  time  en- 
joyed considerable  repute. 

A  permanent  extension  dressing  is  eijnaily  applicable  in 
fractures  of  the  leg  and  yields  very  good  results  (Barden- 
heuer).  In  fractures  exhihiting  a  tendency  t(»  reciirringde- 
formity,  permanent  extension  applied  iinniediately  aB«r  re- 
duction is  a  very  useful  dressing  for  the  first  week,  and 
secures  tlie  best  possible  position  until  it  is  time  to  apply  a 
rigid  dreasing;  but  it  must  l>e  constantly  and  carefully 
looked  after  and,  if  necessary,  supplemented  by  lateral 
traction  (see  page  72). 

May  not  a  ptasIer-of-Paris  dressing  be  applied  in  the 
very  lieginning  of  the  treatment  of  a  fracture  of  tlie  leg? 

This  (juestion  must  be  anewere<l,  as  many  physicians 
find  it  the  most  convenient  and  pmcticable  method.  First 
of  all,  the  render  Is  referred  to  what  has  been  said  in  the 
general  part  of  this  work  (pages  ti3  and  1)4).  There  is  no 
donbt  flint  treatment  with  plaster-of-Parls  dressings  from 
the  very  lieginning  is  ]>erfectly  feasible,  but  it  requires 
higher  technical  skill  and  may  involve  great  danger.  A 
well-fitting  and  well-padded  dressing,  even  a  plaster-of- 
Paris  dressing,  may  be  applie«]  at  the  very  beginning  if  the 
fracture  is  recent  when   the    patient  tirst  presents  him- 
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Bolf  for  treatment.  If  only  one  or  two  lioiirs  have  elapsed 
rtince  the  injur)-,  the  Bwelling  is  as  yet  inconaiderable,  and 
if  the  frngments  are  accurately  replaced  and  a  tight  bandage 
is  Hpjilied,  tiny  marked  degree  of  subsequent  swelling  ii», 
as  a  rule,  pR'vented,  In  such  a  ciuse,  therefore,  even 
primary  pluwter-of-Paris  dressing  might  do  no  harm 
in  view  of  the  j»ssibility  t>f  many  acHdents,  partly  owii 
to  the  stnpidily  of  the  patients  themselves,  a  primal 
pi asttT-of- Paris  dressing  should  be  employed  only 
tliesur^reon  |)06seB8es  technical  skill  andean  see  his  jiatient 
every  day. 

Ambulatory  Treatment  of  Fractures  of  the  Leg  (So- 
called  Walking  Dressing). — Of  recent  years  varimis  pro- 
.■,<hii>-s  liavi'  :it  different  time-  bit-n  rmtmniendeil  with  a 
view  t"  allowing  tiie  pali^-nt  to  walk  about  while  under 
treatment  for  fiuctiire  of  the  leg.  Splints  may  be  used 
similar  to  Thomas'  splint  (see  page  281),  such,  for  in.>?tanoe, 
as  those  designe<l  by  Briins ;  extension  may  be  applied  to 
the  leg  by  meims  of  elastie  strips  attached  to  tJie  lower  end 
of  the  splint ;  or  tile  leg  is  allowed  to  hang  free  but  at  the 
same  time  fixed  by  specially  devised  splints)  tlie  patient 
supporting  his  weight  on  the  tuberosity  of  the  ischiutn  when 
he  walks.  The  plastcrnaf-Paris  dres.singp  act  in  a  similar 
WHY,  or  at  lejist  reach  as  far  as  the  middle  of  the  thigh, 
the  knee  being  slightly  l>fnt  (Kranse,  Korsch).  Others 
rct^ommend  splints  or  plaslcr-of-Paris  dressings  that  do  not 
quite  reach  to  the  knee,  thus  immobilising  only  the  leg  and 
foot  and  permitting  free  movement  at  the  knee-joint 
{Schmid,  Dollinger,  and  others).  The  teehnie  of  these 
dressings  inelnilc*  p-rfeet  reduction,  and  the  applieution 
of  11  thinly  padded  bandage  with  a  ma.xinium  amount  of 
pressure  to  keep  the  fragments  in  good  {Niiitinu. 
dressing  must  Ih?  rigid  enough  to  prevent  displacement 
the  fragments  I'ven  when  the  patient  is  walking.  " 
pressure  is  in  pnrt  nppli«-<l  over  the  region  of  the  up] 
most  fragment ;  an  a  precautionary  measure  the  dres 
may  be  renewed  once  or  twice.     With  n  bandage  of 


'n  a 


f^g.  142.— Plaeter-of-Paria  Fig.     1-13.  —  Plnstor-nr-Paris 

dreflHinginambulatory  trent-  dressing    in   omlmlntor.v   tn-nt- 

™t  of  (raotniy  at  tlie  leg,  nientof  frnctorpoflheli-t'bflou' 

eitlierat  the  middle  or  above  tliP  middle  of  the  boties,  ecpe- 

the  middle  of  the  boDes.  cially  frnrture  of  the  ankle, 

appropriate  in  general  practice,  though  thoy  may  give  ex- 
cellent results  in  the  hands  of  a  few  surgeon.a. 

After  the  bones  have  unitetl.  baths,  donches,  mafisage, 
and  active  and  passive  movemeuts  are  required  to  restore 
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Uk  function.  If  a  bctny  proaiineDH)  remains  at  tbe  scat 
of  fracture  and  rvquirei)  corrc«-tion,  liec»us«  it  h  painful  or 
4>tlienvi»  tlistt«s»ng,  it  »fio*t)(l  be  n-inovcd  with  a  chisel ; 
the  bone  ebould  be  espo^  by  turning  back  a  flap  of 
(issue. 

The  prognosis  of  fractares  of  the  leg  depends  entirely 
on  iiii>  tniiinx-iit.  If  it  ik  corri-^-tly  mrricd  out  from  the 
bt^^iniiin^  the  fracture  vrill  be  oontplvtely  livalnl  nnd 
fuitnlion  fully  nn^mnl  nnln^  ven*  s|>e(aal  ciim)ilicjuionH 
Mipen-eiie.  Es[»eripoce  t«K^le8  us,  liowe\'er,  that  tliis  re- 
Milt  18  itbtained  in  le^  than  half  the  cai«es.  Deformity 
and  etioma  at  tbe  eoU  of  Ihwlure,  rigidity  of  tiie  joints, 
tic,  4tften  continue  for  a  loii)^  time  or  permanently  to  inter- 
fen-  with  the  \*ietim's  power  to  earn  a  living. 

[!»  my  ex)i»'rifnce  fraciiinw  of  the  shat^  of  the  bones  of 
lite  by  (one  or  both)  are,  of  all  fractures,  the  moi^  appro- 
priate for  the  piaster  tlivrKinj:.  For  the  first  week  or  ten 
da_\':'  the  knee-joint  filKiuld  I<e  included  in  the  dressing; 
after  this  ibe  kiHi^-joinl  may  l>e  left  out,  unless  there  is  a 
IriMlency  to  di^plueemenl.  Theiv  patients  can  be  aIlowe<l 
to  walk  with  erutclH-s  in  the  nuijori(i>'  of  iuKtauoes  atler 
the  fifv4  few  (lays,  TIk-  in<»st  impoTtant  point,  next  to  the 
pprfeel  reductioa  and  pr»>pi-r  fisaltoD  of  the  fragment*,  is 
rwirp  fnequent  diange  nf  drvt*-ing;  the  placer  tlresitin^ 
should  Ite  rhnnitc^)  at  least  once  a  week,  and  tlie  limb 
hatheil  and  n>l<be<l.— Fn.] 

II.  Isolated  Practnr«  of  the  Shaft  of  tbe  Tibia 

iri«t*-6l.  Ptff^  t«Kl  ta.) 
Ii  Ins  nlivatly  been  fvmarktxi  tli:it  fTadiire  uf  tiotli 
ImiM-s  of  the  leg  begins  tu  niany  i-^i-iiT?:  as  a  fracture  of  tlie 
tibia  a1oiM>,  tint  of  tbe  HIniU  <HT-»rT-itig  ^ieeoiidarilv. 
Frarture  of  the  tibta  atay  U'  jwxxItKvtl  bv  beoding,  as  wi'Jl 
ais  by  torsioa.  In  the  o^ration  i>f  .»i1<''«-bi«*  for  ihecoiv 
reciion  iif  rac-httic  legs  it  ia  i>fttii  ol«-erv-e»l  ibai  the  tibii 
akwir  ei\Tr-?  m-ay.  and  that  fn«-(un'  .>l'  ll>e  tiinila  requii^  t 
senuod  eflbrt  on  the  pun  of  ibe  «^iefaioi'. 
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Isolated  fracture  of  the  tibia  niaj  ther^tbre  be  produced 
by  indirect  or  by  direH  violence  ;  if  the  latter,  by  a  blow, 
a  fall,  the  kick  of  a  horse,  etc. 

The  diagnosis  of  isolated  fracture  of  the  tibia,  if  it  is 
oblique  and  associated  with  some  degree  nf  displacement, 
is  not  difficult,  even  though  the  intact  fibula  acts  as  a  kind 
of  splint.  If  the  fracture  is  transverse,  however,  and  the 
fragments  are  in  good  coutact  without  displacement,  the 
diagnosis  is  difficult.  In  the  absence  of  other  gigns  the 
surgeon  must  rely  on  a  certain  crackling  noise  elicited  by 
forced  movements,  witb  pain  on  pressure  and  on  striking 
the  bone.  If  the  isolated  fracture  of  the  tibia  is  associated 
with  marked  displacement,  the  tibula  must  also  be  involved. 
Either  tlie  bone  is  broken  and  the  fragments  are  displaced 
as  those  of  tlie  tibia,  or,  as  liappcns  particularly  in  frac- 
tures of  the  upper  half  of  the  shaft  of  the  tibia,  the 
libula  is  dislocated,  the  head  of  the  bone  being  displaced 
upward  (Plate  1)4).  The  mistaken  diagnosis  of  isolated 
fracture  of  the  tibia  is  the  mure  easily  made  from  the  fact 
that  the  fibular  fracture,  instead  of  being  at  the  same 
level  with  the  tibial  fracture,  is  quite  frequently  at  some 
distance  from  it,  usually  at  a  much  higher  point  (Plate 
64.  Fig.  2). 

Treatment. — The  fragments  should  be  replaced  as  per- 
fectly as  possible;  in  a  recent  case,  any  displacement  of 
the  ^bulathat  may  exist  can  at  the  same  time  be  corrected. 
To  keep  the  fragments  in  {Wsition  a  well-fitting  plaster-of- 
Paris  or  splitit  dressing  suffices.  In  transverse  fractures 
without  displacement  tlie  ambulatory  treatment  is  more 
L'asily  carried  out  than  in  fractures  of  both  bones  of  the 
leg. 

III.   Isolated  Fracture  of  the  Shaft  of  the  Fibula 

This  is  a  very  rare  injury  that  can  only  Iw  ]ir>Hhiced  by 


violent  direct  force,  as  the  fibi 
layer  of  muscles.     The  iuji 
ciples. 


la  is  protected  bv  a  robust 
treated  on  general  prin- 
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(C)  Fracture  of  the  Lower  End  of  the  Leg 

I.  Fracture  of  Both  Bones  at  their  Lower  Ends 

In  this  section  I  shall  repeatedly  speak  of  forced  mc 
meiits  of  the  f<K)t,  of  the  foot  Iwing  l)ent  over  sidewise, 
In  addition  to  dorsal  and   plantar  flexion,  we  also  sp 
of  a  lateral  movement  or  bending  of  the  foot  towanl 
ontside,  describeil  its  alnlnction  or  pronation,  and  to 
inside,  described  as  adduction  or  supination.     The  mc 
ment  concerns  the   j)osterior  sc^gment  of  the  tarsus, 
astragalo-tarsid  articulation,  and  the  robust  latend  li 
ments  of  the  astnigido-crural  articulation.     The  foot  is 
tate<l  about  a  line  that  a>rresj)onds  approximately  ttj 
long  axis.      Finally  an  injury  may  also  he  produced 
n)tation  of  the  foot,  which  nndly  consists  in  a  rotation 
the  leg  ab(»ut  a  vertical  line  corresponding  to  the  long 
dinal  axis  (►f  the  leg,  and  is  also  known  as  inversion 
(^version. 

(a)  Supramalleolar  Fracture  of  Both  Bones  of 

Leg  (  Fidrhira  crurifi  siiprdmal/cohtriif).  (Plate  Go.) — 1 
fracturi'  merits  special  c(Hisiderati<ni.  It  may  be  c< 
pansl  U)  supracondylar  fracturrs  (K'curring  at  the  lo 
end  (A'  the  fi'innr  or  iA'  the  hunicrus,  and  especially  1 
(XHMirring  at  th(^  lower  cud  of  the  i'orearin. 

The;  fracture  is  produced  l)y  dlrvcf  violence,  or  hidin 
hv  sudden   alxluction  nv  adduction  of  the  foc»t  ;  it  is  \ 
irequmtly  produciHl   by   torsion  (►f  the  f(M)t,  so    that 
line  of  fracture  nmv  cxt<'U<l  into  the  anklc-ioint. 

The  diagnosis  of  >upnnnalleolar  fracture  as  such  is 
ditHeult.  The  displacenieut,  whieh  is  usually  (juite  ( 
>idciiible,  may  prochiee  a  tali})es  vidgus  (Plate  (Jo,  Fig, 
or,  as  1  have  observed  in  a  numl>er  of  cases  that  hn 
with  deformity,  a  varus-position  or  curvature  of  the  Icj 
the  so-called  0-sliape  (Plate  G"),  Fig.  4).  The  lower  fi 
ment  may  also  be  displace<l  backwanl,  causing  the  fool 
dr(»p  at  the  heel. 

Treatment. — After  the  fragments  have  been  replace 


e  lirmly  united   with  uillwt. 
The    tip  at   the  upper  traKUient 
' '  y  operative 


I!  <li>piul^  was  found  Ht  the 
It  ot  fractnre,  with  niurked  in- 
n  of  Hie  loot.    The  poxiltoD 


otter  which  the  injury  wm  treated      ot  the  tmgnieutB  was  oorrectwl  ni 


i^)ecitii   nppnrnttw  to  relieve  tlie      moved  with  n  vhiael,     Tlie  t 
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PLATE  65. 

Fractures  of  the  Lower  End  of  the  Le8:.~Fig.  1.— Torsion- 
fracture  of  the  lower  end  of  the  tibia  with  typical  bending  fracture  of 
the  fibula.  The  specimen  was  taken  from  a  patient  who  had  sus- 
tained a  compression-fracture  of  the  same  tibia  (Plate  63,  Figs.  3  a  and 
3  b).  The  torsion-fnicture  extends  into  the  astragalo-crural  articula- 
tion. 

Fig.  2. — Torsion-fracture  of  the  lower  half  of  the  tibia,  fibula  in- 
tact.    The  ankle-joint  is  not  involved. 

Fig.  3. — Supramalleolar  fracture  of  both  bones  of  the  leg,  with 
great  deformity,  producing  a  talipes  valgus.     Bony  union. 

Figs.  4  a  and  4  b. — Supramalleolar  fracture  of  both  bones  of  the 
right  leg,  with  considerable  deformity,  producing  a  talipes  varus  or 
0-shape<l  leg.  Figure  4  a  is  a  posterior  view  of  both  limbs  in  parallel 
position.  Figure  4  b  is  an  anterior  view  of  the  injured  leg  alone. 
(Christian  Sass,  forty -nine  years  old,  1896.) 


careful  dressing  must  be  apj)lie(l,  immobilizing  the  seat  of 
fracture,  the  ankle-joint,  the  foot,  and,  at  first,  including 
also  the  knee-joint.  In  applying  the  dressing,  care  must 
be  exercised  to  avoid  over(v>rrection.  I  have  seen  varus 
deformity — /.  r.,  a  position  of  adduction — result  from  a 
fnictiu'e  which  at  first  pres(*nted  a  displacement  in  the 
sense  of  an  abduction,  all  because  the  limb  was  fixed  too 
long  in  an  overcorrected  position  by  the  pressure  biuidage. 
Backward  displacement  of  the  loot  along  with  the  lower 
fragment  is  to  be  specially  guardeil  against. 

In  badly  united  fractures  the  degrw  of  deformity  is  at 
once  recognized  by  inspecting  the  f(M)t  from  behind,  espe- 
cially if  the  two  legs  arc  })laced  in  parallel  positions.  The 
only  wav  to  correct  the  defonnitv  is  by  osteoclasis  or  oste- 
otomy  at  the  scat  of  fracture;  and  the  operation  should  by 
all  means  be  performed,  in  the  hope  of  avoiding  or  at  least 
diminishing  the  functional  disability  which  otherwise  be- 
comes permanent. 
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Fractures  of  the  Ankle  (b  and  c) 

These  fractures  form  a  group  which  is  of  the  greatest 
practical  importance.  They  are  produced  indirectly  by 
forcible  pronation  or  supination  of  the  foot  at  the  ankle- 
joint,  or  by  sudden  rotation  (eversion  or  inversion).  We 
may  accordingly  distinguish  supination-,  pronation-,  and 
inversion-  or  eversion-fractures.  For  practical  purposes, 
however,  fractures  of  the  ankle  are  divided  into  rfis/oca- 
tion-frndure  (Stromeyer)  and  sprain-fracture  (v.  Burck- 
hardt).  The  former  are  combined  with  simultaneous  dis- 
location of  the  foot,  the  latter  only  with  distortion  of  the 
ankle-joint.  These  two  groups  have  the  following  points 
in  common  :  They  are  produced  by  indirect  violence;  they 
are  combined  with  a  fracture  of  one  or  l)oth  bones  of  the 
leg  at  their  lower  extremity  ;  the  ligamentar}'  apparatus  of 
the  ankle-joint  is  involved,  the  injury  ranging  from  simple 
distortion  to  complete  luxation  with  extensive  laceration 
of  the  ligaments  (v.  Burckhardt). 

Fnictures  of  the  ankle  by  direct  violence  are  clinical 
curiosities.  In  the  treatment  of  all  fractures  of  the  ankle 
the  fundamental  fact  that  we  are  dealing  with  a  joint-frac- 
ture must  never  be  lost  sight  of  (see  page  74);  hence  sys- 
tematic passive  and  active  movements  with  massage  must 
be  employed.  First,  however,  the  fmgments  must  be  re- 
placed as  accurately  as  }x)ssible  if  any  deformity  exists. 

Deformity  is  always  present  in  dishx^ition-fractures, 
while  in  sprain-fractures  the  deformity  is  apt  to  be  slight 
or  absent,  lleductioii  is  effected  bv  vi^corous  extension 
applied  to  the  heel,  folio wch:1  by  sudden  compressing,  forc- 
ing the  foot  into  its  proper  jX)sition.  The  jK)sitions  of  the 
bones  should  bo  re-examined  and,  if  necessarj',  again  cor- 
rected at  the  end  of  the  first  week.  Anesthesia  is  usually 
required. 

(b)  Typical  Fracture  of  the  Ankle  (Pott's  Frac- 
ture) (Plates  66,  67).  (Fractura  maUeoU  interna  cum 
frcwtura  fibula'  HupranuiUcoiarii^,  or    Fractura  malleolaris 

tibiw  et  supratnalkolaris  fihulce,) — A  typical  fracture  of 
21 
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PLATE  66. 

Typical  Fracture  off  the  Ankle  (Pott's  Fracture).— Fi 

Ilhistnites  an  anatomic  preparation  after  the  artificial  prod  act  i< 
fracture  of  the  ankle-joint.  The  joint  has  been  c^ned  in  fro 
freely  disHccted.  The  internal  nialleolos  is  seen  to  be  broken,  al 
still  attached  to  the  tarsus  by  the  strong  deltoid  ligament.  V 
Hi>e  the  two  small  fragments  torn  loose  from  the  tibia  by  the  a 
and  i)osteri(>r  til)ioHbular  ligaments.  The  external  malleolus 
plae^Kl  outwani,  away  fn>m  the  tibia.  This  displacement  is  ma 
sible  by  fi-ac^tun^  of  the  fibula  above  the  ankle,  permitting  consic 
outward  excursion  of  the  external  malleolus. 

Fig.  2.— Fmntal  longitudinal  section  of  the  leg  and  foot,  al 
artificial  pro<luetion  of  a  typical  fracture  of  the  ankle.  The  ii 
malleolus,  which  is  broken  off  from  the  tibia,  is  seen  alongside 
astragalus.  The  sui)nimalleolar  fracture  of  the  fibula  is  partii 
well  shown,  with  the  angular  deformity  of  the  bone  at  this  poini 
is  res]K>nsible  for  th(>  pronounced  valgus  position  of  the  foot. 


the  ankle  may  hecoinparrd  to  a  typical  epiphyseal  fn 
of  the  radius;  just  as  in  the  latter,  the  mcxle  of  prod  u 
the  sym|)t()nis,  aii<l  the  prineiples  on  which  the  trea 
is  based  j)resent  eertain  typiwil  features.  That  the 
shoidd  be  ineluded  in  a  fniet ure  of  the  ankle  is  n 
iniderst(MKl  on  aeeount  of  the  anatomic  relations;  ?.  < 
intimate  eonneetion  between  the  tibia  and  the  fibula. 

Etiolog:y. — A  typical  fra<'ture  of  the  ankle  is  lu 
produced  by  a  sudden  fall  of  the  IkkIv  outward  whc 
f(M>t  is  fixed,  or  bv  sudden  eversion  of  the  foot.  The 
ture  can  also  ])e  |)rodueed  on  the  cadaver  as  follows  : 
le^  is  placed  in  such  a  position  that  the  outer  surfac 
flat  on  the  table,  the  foot  and  ankle  projecting  ovc 
ed^e  ;  the  operator  suddenly  throws  the  weight  o 
entire  body  on  the  foot  so  as  to  bring  about  alxluctio 
internal  malleolus  is  torn  loose,  an<l,  if  the  force  it 
tinned,  the  fibula  gives  way  a  little  above  the  outei; 
leolus  at  the  i)oint  where  the  leg  projects  over  the  ed 
the  table. 

Precisely  the  same  conditions  are  found  in  the  ma 
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of  fractures  of  the  ankle.  The  abduction  or  pronation 
of  the  foot  at  tlie  astragalo-crural  articuhition  throws  great 
strain  on  the  internal  lateral  ligament  or  deltoid  ligament. 
If  the  movement  is  continued,  the  tip  of  the  internal  mal- 
leolus and  not  the  ligament,  as  a  rule,  gives  way.  As  the 
next  step  the  foot  as 
a  whole,  and  esix?cial- 
ly  the  heel,  is  forced 
against  the  external 
malleolus,  and  the 
fibula  gives  way  at  its 
weakest  [)oint  a  few 
inches  above  the  an- 
kle. In  a  numl)er  of 
cases  the  weight  of 
the  bodv  on  the  ab- 
ducted  f(M)t  after  the 
internal  malleolus  has 
been  fractured  pro- 
duces a  bending  and 
finally  a  fracture  of 
the  fibula,  as  that  bone 
alone  is  unable  to  suj)- 
port  the  weight  of 
the  bodv. 

Sy  m  ptom  s. — A  c- 
cordingly,  the  tij)  of 
the  internal  nialloolus 
in  a  typical  fracture 
of  the  ankle  is  ab- 
normally movable  and 
often  displaced  down- 
ward, while  the  fibula 
presents  a  fracture  above  the  external  malleohis.  By 
holding  the  foot  in  one  hand  and  fixing  the  leg  above  the 
region  of  the  ankle,  abnormal  latenil  movements,  especially 
abduction  or  pronation  of  the  foot,  are  possible.     In  most 


Figs.  14(3  and  147. — CrniiiMniiid  fracture 
of  the  ankle  in  a  woman  twenty-live  yeai"s 
of  age.  Reduction  was  finally  accom- 
jilislied  after  division  of  the  interposiMl 
skin.  Under  strict  aseptic  treatment  re- 
coverj'  ensued  with  gixxl  function  at  the 
ankle-joint. 
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PLATE  67. 

Fracture  off  the  Ankle. — Fig.  1. — Normal  epiphyseal  lines  at  i 
lower  end  of  the  tibia  and  fibula. 

Figs.  2  a  and  2  b. — Fracture  of  the  ankle,  healed  with  deformity 
/.  e.y  flevere  traumatic  pes  planus,  after  a  typical  fracture  of  the  ank 
Anterior  and  posterior  views  (Lohrkc,  male,  thirty-nine  years  o 
189«). 

Figs.  3<i  and  3  6.— Backward  subluxation  of  the  foot  in  typi 
fracture  of  the  ankle.  Figure  3  a  represents  the  living  foot,  fignre 
the  skeleton  (Schon,  male,  twenty-eight  years  old,  1895). 


cases  the  foot  is  already  in  an  abnormal  position — a  ki 
of  valgus  jiosition  or  eversion. 

The  region  of  the  internal  malleolus,  or,  more  correct 
the  ed^e  of  the  fractured  tibia,  sometimes  forms  such 
innrkod  ]>r<nninence  that  the  integument  over  it,  which 
very  thin,  becomes  greatly  stretched  and  threatens  to  gi 
way.  If  laceration  takers  phice  and  a  comj)ound  injury 
producM'd,  tin*  coii<lition  not  rarely  becomes  a  true  disKx 
tion  (dislocation-fracture).      The  lower  end  of  the  til 

'  may  project  through  the  skin  io  such  an  extent  as  to  requi 

free  division  of  the  interposeil  vskin  before  reduction  can 
eil'ccted. 

I  The  L'hdi'ddenstie  angular  (lefonniiy  above  the  ext<»rr 

malleolus  is  always  present  in  th(?  fibula  to  a  greater 

1  l(»ss  extent.     Abnormal  mobility  of  the  fragment  can  oft 

5  be  detenninctl  by  palpation,  although  not  without  consid( 

able  pain  to  the  j)atient.  The  uj)]x»r  end  of  the  fragmc 
can  (Kicasionally  be  reduciKl  by  ])ressing  on  tlie  tip  of  t 
malleolus,  effecting  a  kind  of  rocking  movement,  which 
sometimes  accompanied  by  palpable  crepitation.  It 
extremely  important  to  keep  the  anatomic  details  of  tl 
fracture  well  in  mind.  The  fragment  of  the  internal  mj 
leolus  is  often  extremely  small.  The  fracture  of  the  fibi 
as  just  descM'ibed  is,  of  course,  possible  only  if  the  ligamei 
uniting  tin*  tibia  and  fibula  at  their  lower  extremities  ha 
been  divided.     These  ligaments  may  be  torn,  but  there 
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always  a  possibility  of  a  fragment  being  torn  loose  from 
tile  articular  end  of"  the  tibia.  In  this  way  a  fragment  of 
variable  size,  sometimes  from  an  oblique  fracture  extend- 
ing into  tlie  joint,  may  be  torn  away  in  front  by  the  ante- 
rior tibiofibular  ligament,  and  occasionally  also  behind  by 
till'  posti?rinr  tibiofibular  ligament  (see  Plate  (>6).     It  is 


Fii?B.   I4H  .t  and  lin  /..— Tviikiil   fi-.i.-liiii    ■■,   i)ii   ^lukl.    luf iml 

after  rtsluction.  Williclm  Hainaiiii,  mtiK-.  imi:il  Jlll^-n^<l  yi-ais,  kIuni- 
bled  niul  fell  un  his  i-i>Eht  leg.  lypiml  unkle-juint  deromiity.  In 
Fig.  14rt  a  the  fractured  and  outwarj  iliaplaoed  lip  o(  the  inner  mnl- 
le<ilua,  the  supraranlleolar  fmetorB  of  the  lihnla,  tuid  tJie  ilisplncement 
dt  Ihv  lower  fragment  am  well  ahown.  Under  luieathesiti  redui'tioii 
was  gncoe»ifa11y  oooonipltshetl  (Fig.  148  b).  The  ilirection  of  the 
boiieB  at  tlie  xrut  nf  fracture  v*  goovl,  thongh  the  Iditit  libolar  fnw;meut 
vtill  forms  n  proniineiute.     Reiuoverv  with  gooil  fanctional  rrault. 

only  after  the  connection  between  the  tibia  and  Ihc  fibula 
has  been  severed,  that  the  fibula  can  be  displaced  laterally 
until  a  bending- fracture  is  produced. 

It  is  a  point  of  clinical  importance  that  the  functiun  in 
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these  cases  is  not   alwayB   completely  abolished.      Iiu 
viduals  witli  unusual  grit,  soratitimes  even  (rhildrei), 
lie  nl)k'  to  limp  alniig  quite  a  distance. 

Prognosis. — Typical  fracture  of  the  nnkle,  even  win 
it  is  ni>t  cmiivHinil,  idwnys  reprewnte  a  grave  injury. 
iH  a  true  artioiilar  fracture  and  donhly  im)K)rtant  from  t 
fact  lliiit  the  nffecti-d  joint  niuht  biip[Mirt  the  cntiri 


Fig.  149. — Bontgen'ra.r  pictures  o(  a  tj-pical  rraotnre  of  tht  ankle  of 
some  Btauding,  with  a  skiugraiili  uf  tlic  »oiini1  Ior.  SnkloBTjtj.  feniiile, 
forty  yvais  old,  flustained  this  frunture  foiirtctii  yuirg  ti^inv  pjctims 
wrre  takpn.  The  tracture  healed  withont  medical  treatment  ol  ft 
kiud  in  thp  ooorw  at  a  j-eor.  Typical  deTOTniity,  InorNuing  difll 
culty  in  walkin)c  and  tttntiding.  Operation;  Osteotomy  of  theint 
iiuilleolu4  uiid  Glmln,  followed  by  ounvotion  of  the  defunnity. 
week  InttT  another  iittempt  to  corrmit  tliP  pnnition  of  the  foot  fl 
iiinitc  nuder  anesthesia.  UneventTnl  recovery  with  roneiderahle  h 
provement  in  position. 

of  the  I)ody.     Grass  mista-kes  are  still  made  in  its  ti 
ment,  with  grave  conseqneiices  to  the  function  of  tliejoinj 
and  tlie  individiialV  ahiiilv  to  cnrn  a  living:  for  the  nst  0 

hi^  lii;.. 

Treatment. — First  and  most  nnjMirtaiit  la  complete  r 
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placement  of  the  fragments.  The  foot  as  a  whole  must  be 
forced  over  toward  the  tibia  by  a  movement  of  adduction. 
It  was  formerly  taught  that  the  foot  should  actually  be 
brought  into  the  varus  position  so  as  to  correct  the  valgus 
deformity  that  is  present,  or  to  prevent  its  occurrence. 
But  this  procedure  is  neither  necessary  nor  advisable,  pro- 
viding only  the  position  of  the  foot  is  completely  corrected 
and  the  angular  deformity  of  the  fibula  above  the  external 
malleolus  is  made  to  disappear.  To  effect  this,  the  fibula 
must  be  forcibly  pushed  against  the  tibia  ;  or  the  two  mal- 
leoli may  be  forcibly  brought  together.  In  a  severe  com- 
pound injury  of  this  kind  I  replaced  the  lower  fragment 
of  the  fibula  and  then  nailed  it  to  the  lower  shaft  of  the 
tibia.  If  there  is  backwanl  displacement,  it  must  be  cor- 
rected at  the  same  time  by  drawing  the  foot  forward. 

After  reduction  has  thus  been  effected,  if  necessary 
under  anesthesia,  the  f(M)t  and  leg  must  be  placed  in  the 
proper  position.  It  is  of  the  utmost  im]K)rtance  to  keep 
the  foot  at  a  right  angle  witli  the  leg  and  otherwise  in  correct 
j>osition,  so  that  when  the  patient  begins  to  walk,  the  foot 
will  rest  on  the  ground  in  the  normal  manner.  During 
the  first  days  a  splint  dressing — either  a  tin  or  a  wire 
splint — is  best;  later,  a  pi aster-of- Paris  splint  or  two 
plaster-of-Paris  gutters  made  by  dividing  the  dn^ssing  and 
not  too  thickly  padded  should  be  used.  In  a  short  time 
the  patient  can  leave  his  bed  and  begin  to  use  the  leg. 

During  the  first  two  weeks  the  dressing  should  be  re- 
moved at  intervals  of  three  or  four  days,  and  after  that 
every  other  day,  to  i>erinit  massage  and  passive  movements 
of  the  joint.  The  position  of  the  foot  must  be  constantly 
watched,  for  I  once  saw  a  very  unfavorable  position  of  the 
foot  result  from  careless  bandaging  several  weeks  after  the 
injury,  although  the  position  during  the  first  few  weeks 
had  been  quite  good.  Even  nuich  later,  when  the  fracture 
is  firmly  united,  the  surgeon's  attention  should  be  directed 
to  this  point,  and  when  the  patient  is  discharged  he  should 
be  given  an  appropriate  brace  to  prevent  the  formation  of 
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taliiw'H  valgus,     I  liave  known  a  great  deal  of  gtiod  to  ^ 
»uU  from  the  Ui^'  of  medicomechanicjil  njijmratiis. 

To  Mimbat  an  ubi^tinate  tendency  to  talipes  valgusa 
dressinj;  aftt-r  the  niannt-r  of  the  old  Diipiiytreu's  splinfl 
of  aiivaiitage.  Dupuytreii's  dressing  mnsists  of  a  splfr 
applied  to  the  inner  side  of  the  lit;  ami 
a  cushion  covering  tlie  leg  fmin  tlif 
knee  to  die  ankle-joint.  An  interval 
is  thus  left  Itetween  the  splints  and  the 
region  uf  the  internal  malleolus  and 
foot,  permitting  the  latter  to  be  drawn 
^^^fl-E^-— *  over  toward  the  splint  and  secur«l  \ 
|^0Q_r-^  a  few  tiirn!4  of  a  roller  bandage. 

V  •;  The    advantage  of  this  dressing  \ 

Vii^  i-onnteractiiig  outward  displaeenient  d 

!^^        thi^  font   and  the  prwiuction  of  taltpi 
^^W      valgus  is  lit  once  apparent. 

T«      ,cn      t^  If  the  limb  is  in  a  bail  position  win 

Pie.    ISO.  —  Dii-        ,  ,  ,  .        ,n  n 

the  patK-nt  presents  huneelf  for  t 
ment,  and  tlie  fragments  have  for  wei 
lipcn  tiscil  in  their  incorrect  pnsitiM 
appropriate  njKTative  measures  must  j 
onoe  be  resorted  to.  If  it  ie  found  i 
jMisflible  to  break  np  the  adhesions 
have  formoil,  osteotomy  of  the  fibi 
at  the  seat  of  fracture,  and  of  the  i 
li-ninf  malMxia  as  well,  must  be  j 
formed  in  order  to  bring  the  foot  injl 
the  correct  ^losition.  The  aftcr-trodf 
ment  is  then  the  same  as  for  a  I 
fracture. 

In  tli€si'  c!is(B  with  Imd  deformity  it 
is  useless  to  hope  for  gradual  improvement  by  the  pwtient's 
becoming  accustomed  to  the  condition.     The  interference 
with  the  movement  and  [losition  of  the  heel  and  of  the  r 
maining  liunes  of  the  tarsus,  produced  by  Ihe  injury  in  E 
anicJe  region,  aje  more  Ukely  to  becotue  aggravated  w^^ijaj 


ptiytren's  drewing 
tor  typical  fracture 
of  tht-  nnkle  with 
dtronulty,  prodnc- 
inK  a  tmumatiir  tnl- 
ipesvnltctis.  Acnsh- 
ion  is  iiiterponed  be- 
tween the  npljiit  and 
tJie  side  of  ilip  leg, 
BO  that  tlie  (n-p  pro- 
JFctfiig  end  of  the 
splint  mnj  be  util- 
ized to  flx  the  foot  ill 
the  proper  position. 
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goes  ou.  If  the  patient  refuses  opcnitioD,  some  improve- 
ment may  be  secured  by  means  of  a  brace  so  applieil  as  to 
correct  the  pasition  as  much  aa  possible,  to  fix  the  parts 
and  relieve  the  foot  of  the  weight  of  the  body.  Our  main 
object  is,  and  always  must  be,  to  avoid  the  occurrence  of 
deformity  during  the  time  that  the  bonce  are  uniting  end, 
if  deformity  develops  in  spite  of  our  efforts,  to  eorrect  it 
by  active  measures  oa  soon  as  possible. 

[Tills  "typical  fracture  of  the  ankle"  corresponds  to 
that  called  Pott's  fracture  in  most  English  and  American 
text-books.  The  majonty  of  authorities  agree  that  after 
complete  correction  of  the  deformity  the  foot  should  be 
overcorrected  and  placed  in  a  vanm  position.  I  have 
not  at  hand,  nor  have  I  ever  seen,  Dupuj-tren's  original 
communication  with  regard  to  his  splint,  but  I  have  always 
underslootl  that  the  chief  object  of  the  splint  was  over- 
eorreotion  and  the  foot  in  a  vuiiis  position.  In  the  sur- 
gical clinic  of  the  Johns  Hopkins  Hospital  this  over- 
corrected  position  has  always  been  employed,  and  we  have 
yet  to  observe  an  immediate  or  ultimate  bad  result,  while 
quite  a  number  of  cases  (old  fractures  nutted  with  de- 
formity) have  been  admitted  to  the  clinic  with  the  result- 
ant flat-fiwt  when  this  overcorrected  position  was  not  cm- 
ployed.  My  own  experience  teaches  nie,  then,  empliatio- 
ally  to  favor  the  overcorrected  position. 

Flat-foot  following  Potfs  fracture  is  not  uncommon. 
In  many  (Tascs  the  functional  disability  can  be  relieved  by 
a  pn>per  shoe  and  a  flat-foot  brace.  The  operative  results, 
even  in  the  worst  eases  of  deformity,  are  most  satisfactory. 
The  older  operation  was  an  osteotomy  i)f  the  tibia  with 
forced  coriiH-tion  of  tlie  deformity  (Trendelenburg's  oper- 
ation). Osteotomy  at  the  seat  of  fracture  in  the  liliula  is 
a  much  simpler  procedure,  and  with  rare  exceptions  will 
overcorreet  the  deformity.  Alter  this  latter  opcr.ition  the 
foot  is  almost  ii'stored  to  its  normal  appearance,  while  atWr 
Trend elenhnrg's  osteotomy  there  results  a  ratlier  unsightly 
curvature  of  the  lower  end  of  the  tibia, — £d.J 
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PLATE  67  a. 
Skiagraph  of  a  Normal  Ankle-joint ;  Anterior  ^ 


(c)  Fracture  of  Both  Malleoli  (Frttdum  nuil 
Frnrhii-.t  ,;,i//,-;/;  rxhriili'l  inlemi). — If  the  fiiot  is  j 
1)1-  suiiiniit'il  iinlil  till'  (>xtonial  iimllfohiM  giv«>8  n 
iIk-  in-ixliu'lioii  i.f  ;i  UiVi]ws  vanis,  tliv  intvrnal  r 
Tiiiiy  iilsii  be  rnn'tiiiiil.  Kur  iiKvlmiiicjil  rwisons  i 
of  tlu'  tiliiii  (iiM's  luit  IxTotiic  fnictnrMl  as  in  tin 
friicliirc  of  tlic  iinkli'.  as  we  t-.iit  n-adilv  iiiKlcrKtiiii 

This  iiijiirv  is  virv  nuuli  less  fn'«|uciit  than  th 
fi-.i<tiin>  of  tiio  ankh'-  (I«'.s(.ril.p<l  iiiuIit  h  (Pott's  i 
\\\-  (iiiiy  liL'n.*  iiR'liKlc  <«rt«iii  other  raif  fractures, 
trmtimw  liy  pitatioii  of  tlic  limt  at  tho  astraga 
articulation  about  a  vcrtifal  axis  corri'sjxiiKliiig  to 
axis.if  th<.  h'K- 

Tiic  tliagiiwis  t"MVi\iMs  uiily  a  cartful  examiiiai 


^^^H  j 

1 
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always  a  possibility  of  a  fragment  being  torn  loose  from 
the  articular  end  of  the  tibia.  In  Ibis  way  a  fragment  of 
variable  size,  sometimes  from  an  ohli(]iie  fracture  extend- 
ing into  the  joint,  may  be  torn  away  in  front  by  the  ante- 
rior tibiofibular  ligament,  nnil  occasionally  also  beliiiid  by 
tlu'  [losleriiir  tibiofibular  ligament  (see  Plate  (iti).      It  is 


FijiH.  US  »  ami  II"  ft.— Typical  fniclurc  ol  llii-  jinkli  \.,-\,.ir  ;,„•[ 
after  roliiction.  Willit?lm  HamBuii,  iiuik>,  aged  tili,v-iivu  yitur?,  !<miiii- 
blnl  ami  fell  oa  hJH  ri);ht  leg.  T^-pic»l  ankle-joint  deromiity.  In 
Fig.  14^  R  the  Fractuml  and  ODtwanI  dieplaoed  lip  oF  (he  inner  inal- 
Iciiluti,  the  supramaUeolar  rmcture  at  tile  Hbnla,  sod  the  displacement 
ot  the  lower  fragment  are  well  Bhi>wn.  Under  anesthesia  reductian 
was  8u«*9«full,v  acouinplisbHl  (Fig.  14rt  6).  The  dircotion  of  the 
iHiiiesat  thR  si'at  of  fmctnre  is  gnnd,  thongh  the  lower  Itbnlur  fragraent 
Htill  forms  a  prominence.     Kecoverv  with  good  funetional  rrsnit. 

only  after  the  eonnoction  between  the  tibia  and  the  fibula 
lias  lieen  severed,  that  the  fibula  can  Ik?  displaceti  latenilly 
until  u  lieiiding-frartiire  \s  prLxIiiii-il. 

It  is  a  point  of  clinical  im|>ortaiiee  that  the  fiuictiun  in 
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PLATE  BT  b. 

SklAtcraph  of  the  Nonnal  Astraealo -tarsal  Articulation  ■ 
Tarsus;  Lateral  View. 


II,  Isolated  Fracture  of  the  Tibia,  and  III.  Isolated  Fracture 
of  the  Fibula  at  their  Lower  BxtremlUeB 

Tliesc'  two  classes  include  isolated  mipramalUohr  and 
■muUroUu-  fractures  of  one  or  tlie  other  of  the  two  bones, 
T1h!J'  arc  priMlnced  indirectly  in  tlie  same  manner  as  the 
fractures  of  the  ankle  which  have  jnst  I)een  minutely  do- 
scribed,  except  that  the  force  re<^uiretl  is  less  intense  or 
tlie  application  less  prolonged.  They  may  also  be  pro- 
duced by  direct  violence  through  the  agency  of  a  sharp 
body  striking  the  Ixmc  or  by  the  individual's  falling 
against  such  a  l>ody. 
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3a2  FSACTVSES  AND  DISLOCATIONS. 

PLATE  67  b. 

Skiagraph  of  the  Normal  Astraaralo-taml  Articulation  and 

Tarsus;  Lateral  View. 


II,  Isolated  Fracture  of  the  Tibia,  and  111.  Isolated  Fracture 
ol  the  Fibula  at  their  Lower  Extremities 

'riii'Bi'  Iwo  clussc^  iiicliKlo  isoliiti'd  Hiipramalkoliir  ami 
tmi/Mii,-  fni.-ttins  ni'  <,no  .u-  tin-  ntlicr  of  the  two  Imncs. 
Tlirv  an-  ]iriiiliir('(i  iinliivi-tly  in  tlic  sjiiiii-  itiiinner  as  th<' 
rr.K'tiiR's  ..('  til.'  luiklc  wiiicli  liiivo  just  Ufii  miiiiitply  dv- 
srriliwi.  rxi-c|it  tliiit  tlir  li)n.'('  n-tiuin-cl  is  less  iiitcnsi,"  or 
tilt'  !i|>|i]iciiiiii(i  Ir.'^s  |inil<iin.'c<l.  Tlii'v  iiiiiv  also  he  jtni- 
<lii<i(!  Iiy  ilinrt  \iiil<'iicv  tliniLitrli  llie  sitrfiicv  ol'  :i  sliiirft 
IjimIv  strikiiijr  (lie  Ihhk'  m-  Uy  tlic  iiKliviiliiiil'.s  lulling 
ijjritiiist  siu'h  II  ImkIv. 
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Isolated  fractures  of  one  malleolus  are  relatively  com- 
mon, while  isolated  supramalleolar  fractures  are  rare. 

Examination  sometimes  fails  to  yield  positive  results, 
but  the  pain  elicited  by  aMuction  or  adduction  of  the  foot, 
or  by  pressure,  or  by  a  blow,  will  at  least  suggest  the  pres- 
ence of  a  fissure.  Doubtful  cases  must  be  treated  as  if 
fracture  were  present.  The  treatment  should  follow  the 
general  principles  laid  down  for  the  treatment  of  fractures 
of  the  ankle. 


6.  ASTRAQALO-CRURAL  ARTICULATION 

Movements  of  the  foot  include  flexion  and  extension  at 
the  astragalo-crural  articulation,  and  pronation  and  supi- 
nation at  the  astragalo-tarsal  articulation.  In  pronation 
and  supination  the  full  connection  between  the  astragalus 
and  the  bones  of  the  leg  is  maintained,  the  movements 
affecting  only  the  articular  connections  l)etwcen  the  astrag- 
alus and  the  os  calcis  and  those  between  the  tiilus  [astrag- 
alus] and  the  os  naviculare  [scaphoid]. 

When  external  violence  pnxluces  forced  movements  of 
the  foot  ending  in  a  sprain  or  dislocation,  the  f(M)t  performs 
one  of  the  following  movements  :  Flexion  (plantar  flexion) 
or  extension  (dorsal  flexion)  about  a  horizontal  frontal  axis ; 
pronation  (abduction)  or  supination  (adduction)  al)out  a 
horizontal  siigittal  axis,  corresponding  to  the  long  axis  of 
the  foot ;  e version  (tip  of  the  foot  turned  outward)  and 
inversion  (tip  of  the  fcK^t  turned  inward),  or  rotiition  about 
the  vertical  axis  of  the  leg. 

(a)  Dislocations  at  the  Astragalo-crural  Articula- 
tion (Plate  G8). — These  are  the  true  luxations  of  the  f(X)t. 
We  mav  have  a  fonvard,  by  excessive  dorsal  flexion,  or 
a  backward  dislocation,  by  excessive  plantar  flexion.  The 
position  of  the  foot  is  so  characteristic  (see  Plate  68)  that 
the  diagnosis  is  made  without  any  difficulty.  The  dislo- 
cation is  reduccnl  by  direct  pressure  on  the  tibia,  forcing 
it  forward  or  backwaixl,  with  simultaneous  flexion  in  one 
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PLATE  68. 

Dislocation  of  the  Foot  at  the  Astragalo-crural  Articula- 
tion.— Figs.  1  and  1  a. — Specimen  showing  backward  dislocation  of 
the  foot.  The  astragalus  is  observed  behind  the  external  malleolus, 
and  between  the  two  Iwnes  are  the  tendons  of  the  peronei  muscles. 
The  foot  is  shortenetl,  the  posterior  portion,  corresponding  to  the  heel, 
being  lengtheneil.     Figure  1  a  shows  the  appearance  in  the  skeleton. 

Figs.  2  and  2  a. — Si>ecimen  showing  a  forward  dislocation  of  the 
foot.  The  a^tnigalus  is  in  front  of  the  bones  of  the  leg  the  tendons  of 
the  penniei  muscles  are  stretchcnl,  the  foot  is  lengthene<l,  the  iMirt  oor- 
res]K>nding  to  the  heel  being  shortened.  Figure  2  ci  shows  the  condition 
in  the  skeleton. 


direction  or  the  other,  acxiording  to  the  kind  of  dislocation 
preiseiit.  If  one  of  the  tarsal  bones  is  fractured,  it  is  of  no 
importance.     liateral  dislocations  are  not  |>ossible  without 

tlic  presence  of  fracture  of  tlie  ankle. 

(b)  Dislocation  at  the  astragalo-tarsal  articula- 
tion, or  su-called  luxallo  sah  kilo,  when  outwaixl,  is  pro- 
duced by  excessive  pronation,  when  inward,  by  foR^ed 
supination  of  tlie  foot.  Anterior  and  posterior  dislocations 
at  this  joint  arc  even  more  rare.  The  diagnosis  may  pre- 
sent some  diiriculti(\s,  but  can  usuallv  be  made  bv  carefully 
j>al|>atin^  the  bony  prominences,  by  finding  the  movement 
of  the  astnitrido-crural  arti(Mdation  to  be  normal,  and  bv 
noting  the  ahered  shajM?  of  the  f(X)t,  especially  if  the  exam- 
ination is  nuide  under  anesthesia. 

Reduction  is  v(;ry  ditlicult  and  requires  complete  relax- 
ation of  the  musch*.  It  may  be  accomplished  by  appro- 
priate manij)uhition  and  pressure. 

Isolated  Dislocation  of  the  Astragalus  (Talus) 

The  astratndus  mav  be  dislocated  in  various  directions. 
The  mechanism  is  extremely  complicated,  and  has  never 
been  fully  explained.  The  injury  is  accompanied  by 
great  deformity  ;  the  astragidus  may  b(»  felt  more  or  less 
distinctly  through  the  skin.    The  tibia  approaches  the  sole 
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of  the  foot  and  sometimes  articulates  directly  with  the  os 
calcis, 

lleduetion  is  difficult.  If  it  cannot  be  effected  by  man- 
ipulation, it  must  l)e  brought  about  by  oj)erati\'e  means 
both  in  this  and  in  the  al)ove-mentioned  dislocations.  The 
go(xl  results  often  obtained  if  the  asepsis  is  perfect  are 
somewhat  remarkable  considering  tliat  the  astragalus  loses 
part  of  its  connections  and  blood-supply. 


7.  THE  FOOT 

The  skeleton  of  a  fiM)t  should  always  be  at  hand.,  not 
only  in  studying  tlie  injuries  of  the  foot,  but  also  when  an 
individual  case  is  to  be  examined.  In  addition,  the  in- 
jured foot  must  of  course  be  carefully  comparinl  with  its 
fellow,  pn)viding  the  latter  is  uninjured.  During  inspec- 
tion the  two  feet  should  be  i)laced  j)arallel,  so  that  their 
long  axes  correspond  with  the  observer\s  line  of  visiim, 
and  enable  him  to  compare  them  accurately  both  fn)m  in 
front  and  from  behind.  In  addition  to  minute  palpation, 
not  omitting  a  single  detail,  it  is  well  to  take  impressions 
of  the  sole  of  the  fiK)t  by  having  the  patient  step  on  smoked 
paper  and  fixing  the  ])a|)er  with  a  0^  solution  of  shellac 
(or  compound  tincture  of  benzoin). 

(A)  Fracture  of  the  Tarsal  Bones 
(a)  Fracture  of  the  Astragalus. — Fracture  of  the 

astragidus  rarely  occurs  as  an  isolated  injury,  being  almost 
always  combine<l  with  injuries  of  the  knee-joint  or  of  the  . 
tarsus.  Dislocation  of  the  astragalo-crural  articulation  is 
often  accomj>anie<l  by  infractions,  tear-fractures,  and  frac- 
tures of  the  astragalus.  Frac^ture  of  th(»  astnigalus,  es]>e- 
cially  of  the  neck,  has  also  been  observed  in  severe  frac- 
tures of  the  OS  calcis.  The  appearances  obviously  depi»nd 
on  the  complicating  injury,  and  are  not  always  very  dis- 
tinct.    The  diagnosis  may  be  made  by  the  visible  altera- 
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1  the  shape  of  the  fiwt ;  Hwollirig  of  the  dorsum ; 


I'liig  pros!" 


I  the  head  < 


^ek  of  the  bone,  1 


I 


Fid.  loS.^Coiuprassion-tiactarc  of  the  right  « 
luin,  nineteen  years  old.     Seen  from  atH>ve  and  from 
(Artifidnl.) 

'  (if  thickeiiinfi; ;  narrowing  of  tlie  tarsjil  fold,  inh 


with  dorstd  flfxio 


;  and, 


finally,  meiii^u  ration  wit 
jNiir     of    couipasscs. 


J 

nth 


by  fu]lin};  on  I 
usually  quite 
e/s  furnish  t 


Treatment    is   based    on 
f^Qcrai  principles. 

(b)  Fracture  of  the 
Os    Calcis.— The    frac- 
tures   arc    classified    ac- 
eoniing  a»  they  involve 
the  body  of  the  bone  or 
one  of  its  processes,  which 
are  descrilwd  ns  the  poste- 
rior, or  tuber  eal^is  ;  the 
anterior,  or  cupitiihira  cal- 
eanei,  or  »ustentaeuluni^H 
.     ,     ,         ,    and  the  lateral,  or  xOo^^k 
eessus     trochlear  is     Sin^H 
infraraalleolaris,  ^^ 

Compression  -  fnieture 
of  theoscalcis  is  prtxliiced 

iwkwiird  jumping,   Theet" 

Vlasons,  roofers,  miners,  an 

contingent.     The  bone  ie 


the  left  oe  calcis,  produced  by 

on   the  foot      'Willielni   Kell,   1896. 

Posterior  view. 
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ieliwi  by  the  antragalus  being  driven  against  it.  As  a  rule, 
a  lotigitiidiual  fratrtiircis  found  in  the  upper  surface  of  the 
bone.  In  severe  cases  numerous  additional  lines  of  frac- 
ture are  observed,  so  that  the  bnne  is  literally  deinolishe«l. 
In  a  severe  case  the  fulluwing  characteristic  symptonisare 
prcHcnt:  The 
ixuii'  is  enlarged 
in  ite  lateral  di- 
ameter, flattened, 
and  |iainfnl.  The 
malleoli,  espe- 
cially the  inter- 
nal malleolus, are 
nearer  the  sole 
of  the  foot  than 
they  should  lie ; 
pesplauusisoflcu 
present.  Move- 
ment at  the  as- 
tragalo-erural 
joint  is  not  af- 
fected, while  the 
movement  at  the 
articulation  con- 
cerned in  prona- 
tion and  supina- 
tion of  the  foot  is 
limited.  Some- 
limes  the  injury 
is  bilateral. 


I 


pig.  154. — Typical  oompnwsion-Iractnre  t 


the  o 


tile  xliupe  al  thr  aiilrrior  half  of  the  boiie  is 
distiiictly  shiiwn;   the   i)ititiint«   t>etwiM.>n   the 
upper  and  lower  Biirfaorfi  in  shorter  than  nor- 
In     old     cases      niul.     OiBability  in  this  hosk  waa  periuaneDt. 
the  diagnosis  is 

sometimes  easier  than  in  a  recent  case,  on  account  of  the 
callus  and  secondary  changes.  In  addition  to  the  lateral 
enlargement  of  the  os  calcis  which  may  reach  2  cm,,  the 
grfK)vesi  on  either  side  of  the  tetido  Acliillls  an-  obliterated 
byedenm;  the  musclea  of  the  calf  are  atrophied  ;  walking 
33 
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PLATE  68. 

Dislocation  of  the  Foot  at  the  Astragalo-crural  Articula- 
tion.— Figs.  1  and  1  a. — Specimen  sliowing  backward  dislocation  of 
the  foot.  Tlie  a8tra|>;alu8  is  obHerved  behind  the  external  nialleoIuK, 
and  between  tlie  two  bones  are  the  tendons  of  the  peronei  niiL<)eles. 
The  foot  is  shortened,  the  posterior  portion,  corresponding  U^  the  heel, 
being  lengthcne<l.     Figure  1  a  shows  the  appearance  in  the  skeleton. 

Figs.  2  and  2  a. — Specimen  showing  a  forivard  dislocation  of  the 
foot.  The  astragiilus  is  in  fn>nt  of  the  lioucs  of  the  leg  the  tendons  of 
the  p(»n)nei  muscles  are  8tretche<l,  the  foot  is  lengthened,  the  part  cor- 
responding to  the  heel  being  shortened.  Figure  2  a  shows  the  condition 
in  the  skeleton. 

(1  inaction  or  the  other,  according  to  the  kind  of  dishxjation 
pri'sent.  If  one  of  the  tarsal  bones  is  fractured,  it  is  of  no 
inijx>i*tance.  TiiUenil  dislocations  are  not  possible  without 
the  ]>reseiiee  of  iVaeture  of  the  ankle. 

(b)  Dislocation  at  the  astragalo-tarsal  articula- 
tion, or  so-called  liwdtlo  suh  talo,  when  outward,  is  pro- 
duced by  excessive  pronation,  when  inwanl,  by  forced 
sii|)iiiati()n  of  the  foot.  Anterior  and  iX)sterior  dislcKsitions 
at  this  joint  are  even  more  nire.  The  diagnosis  may  pre- 
sent some  difficulties,  but  can  usually  l>e  made  bvcarefullv 
palpatin<:^  the  bony  prominences,  by  finding  the  movement 
of  the  astni<riilo-erural  articulation  to  l)e  normal,  and  bv 
noting  the  altered  sliajx*  of  tlie  f<M>t,  especially  if  the  exam- 
ination is  made  under  anesthesia. 

deduction  is  very  difficult  and  requires  complete  relax- 
ation of  the  muscle.  It  may  be  accomplished  by  appro- 
priate manipuhition  and  pressure. 

Isolated  Dislocation  of  the  Astragalus  (Talus) 

The  astratndus  mav  be  dislocated  in  various  directions. 
The  m(»(»hanism  is  extremely  complicated,  and  has  never 
been  fully  explained.  The  injury  is  accompanied  by 
great  deformity  ;  the  astnigidus  may  be  felt  more  or  less 
distinctly  through  the  skin.    The  tibia  approaches  the  sole 


I 


\ 


Fiit.  157.— Frat-tureof  tht  Ufth  ii 
mail',  liitiily-fiiar.veiirscflii.  Thi-iujiirv  wiis  ii[i»iuiMl  liv  ii  vi-ry  lieavy 
11U1.T  nf  iron  fnlliii>-  "ii  thii  [(xil.  It  in  therefnre  a  ilireol  trntlunt  or 
iTiiHliiiifi-tracture  of  both  ptuilaugea  of  the  biK  toe.  ^It  parte  uu- 
injured;  marked  swell ing.    Ordiuai;  dreesiug;  rcooverj. 


I 


FBACTUBES  OF  THE  LOWER  EXTREMITY. 


341 


In  old  cases  a  bony  thickening  is  usuully  observed  about 
the  sustentaculum  below  tlie  internal  malleolus.  In  anat- 
omic spocimeus  tlic  sustctituoiilum  is  olteti  found  united  by 
callus  witli  the  posterior  median  process  of  the  astragalus. 

This  Iwhited  fracture  of  tlic  sustentaculum  is  rare.     It 


Kit!,  i: 


Fniptorp  of  ilic  r- 


at  tw,  Wiese, 
l>y  u  lOO-pound 
wpfglit  [ikllin^  U1I  the.  foot.  FrBCIure  and  nbrs- 
wnn  nf  the  p-eal  toe,  Bliil  fracture  nf  the  disCnl 
phalanx  ut  the  snyiDd  toe.  Oldinnr)'  ilressini;; 
recovery.     Tile  swelling,  however,  pemisted  for 


of  tJie    OS   cit/cw 

may   form    part 

of    a    compreH- 

sion-fracture    of 

the  body  of  tlie 

Iwne.    Asan  iao- 

lated     injury    it 

must  Iw  exceedingly  rare.     The  Cf>iiliguous  cuboid  bone 

may  also  be  involvwl. 

Frarture  of  tJie  infrunuilUuhr  or  IrocUlfor  /u-octss  is  also 
extremely  rare.  It  Is  more  apt  to  be  pnjdueed  by  a  direct 
injury  splitting  ofl'  the  bony  prooess,  than  by  the  action 
of  the  ealcaneo-tihular  ligament,  as  was  formerly  thought. 
The  tendons  of  the  [wi-ouei  muscles  may  be  injured. 
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Tile  bvatm^ni  of  these  injuries  ehoulil  be  carried  i 
according  to  gcnt-nil  priiioiples.  In  every  case  Uie  f 
shiiulil  remain  fixed  iii  itA  normal  )MK)itiou  fur  a  com" 
iihle  lengtJi  of  time. 

[Helbing  '  reiwrtsand  illuslmtiesamust  inU^restiiiga 
of  tear-fracture  of  the  08  calciw.  These  are  very  r 
fractures.  Martens,^  in  rejwrting  niue  cases  of  fracture 
of  the  OS  calcis  with  escelleiit  X-ray  pliotogmphi^,  tsm- 
sidera  the  entire  sulijecl,  willi  some  iiitere8tin|<;exp<'r!niuiitjil 
work  in  regard  to  com)iri'— Lun-rr.irdirci^.^Kli,] 

(c)  Fractures  of  the  Remaining  Bones  of  the  Tarsus. 
— I«.lat«l  fnietiires  of  tlie  iviniiioiog  l>"ii.-.-,  of  tlie  tar-u.-i 
are  rare,  and  when  recognized,  slioiild  he  treatwl  by 
exposing  tlie  fragments  liy  an  incision  and  secnring  pro- 
longed rest  of  tlie  foot  l>y  means  of  firm  bandages.  Lat<fr 
a  brace  sliould  Iw  worn. 

Fradiirrsof  Oin  iiwItifnrsiU  bones  ai-e  much  commuiier 
than  was  formerly  supposeil,  as  recent  investigations  l»y 
Kirchner  and  otliers  liave  proved.  By  tlie  help  nf  the 
Rontgen-my  examination,  it  has  l>ccn  sliown  timt  tho 
Bweliing  of  the  foot  which  occurs  after  a  trifling  iujiiry, 
"  swelled  ftx»t,"  as  the  soldiers  cill  it,  is  in  many  cases  iliif 
to  fracture  of  a  metatarsal  bone.  It  is  a^toniHliing  to  find 
out  how  small  an  injury  to  the  foot,  pmtefted  as  it  i»  by 
the  boot,  suffices  to  produce  an  isotatpd  fracture  of  a  mcta- 
tarsid  bone.  The  iiijuiy  fnay  nmsist  in  a  blow  against  the 
sole  of  the  foot,  or  in  the  long  axis  of  the  foot,  as  in 
marching,  especially  on  frozen  and  uneven  ground.  Tlie 
fracture  is  more  often  pro^luced  by  A'lrotA  violence,  and  '\ 
then  complicated  with  injiirics  of  the  soft  \^axU.  In  tigiiir 
156,  157,  and  158  Hcveml  skiiigmplis  taken  frmn  cases  of 
this  kind  are  reproduced. 

Isolated  fracturcH  of  the  phalanges  are  r 

Tlie  treatment  of  alt  these  fractures  is  Ixtfied  on  g 
principles. 

'  Dput.  Z*ilaptir.  t,  Chir,  Bd.  LVIII,  p.  4X1),  HWI. 
'Arch.  r.  kliu.  Chir.,  Bd.  Lxiv,  ItHil,  p.  899. 
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(B)  Dislocations 

Dislocations  in  the  tarsus,  particularly  at  the  80-«alled 
Lisfranc's  articulation,  are  somewhat  more  common  than 
was  formerly  supposed.  In  these  cases  examination  by 
means  of  the  Rontgen  rays  is  of  the  greatest  value  and 
should  never  be  neglected,  especially  in  the  initial  period 
of  the  treatment,  no  matter  how  great  the  swelling  may 
be,  because  the  latter  disappears  very  slowly  and  valuable 
time  is  lost  before  reduction  is  effected. 

(a)  Dislocations  of  the  tarsal  bones  are  rare  injuries, 
but  more  frequent  than  was  formerly  supposed.  They 
comprise  luxations  of  individual  tarsal  bones  or  of  several 
bones  in  various  combinations,  not  infrefpiently  in  the  form 
of  a  subluxation.  The  diagnosis  is  made  by  careful  pal- 
pation, but  not  until  the  swelling  has  subsided.  This  may 
be  expedited  by  massage,  elevation,  and  compression.  By 
means  of  the  K<>ntgeu  rays  the  examination  may,  of  course, 
be  made  at  once.  Reduction  mav  be  extronielv  difficult  and 
may  re(juire  incision.  In  order  to  effect  reduction  it  is  jus- 
tifiable t<3  exert  every  means  to  enlarge  the  opening  through 
which  the  bone  has  esca{KHl.  The  bone  or  bones,  after  re- 
duction, must  be  firmly  fixed,  if  necessary  by  means  of  a 
l)one  suture  or  a  nail.  In  old  cases  the  treatment  is  merely 
jmlliative ;  the  wearing  of  a  rigid  sole  made  to  corresjK)nd 
with  a  plaster-of-Paris  cast,  etc.;  or  partial  or  total  extir- 
pation may  be  resorted  to. 

(b)  Dislocation  of  the  metatarsal  bones — that  is, 

at  the  so-<^alled  Ijisfranc's  articulation — usually  assumes 
the  form  of  complete  displacement  of  several  or  all  of  the 
metiitarsal  lx)nes  on  the  dorsum  of  tlie  foot.  The  dorsum 
presents  an  abnormal  lx)ny  prominence ;  the  foot  has  the 
form  of  a  jies  cavus  and  simulates  talipes.  Plantar  dislo- 
cation is  nuich  more  rare.  Reduction  is  difficult ;  each 
lK>ne  may  have  to  be  replaced  sej)arately.  It  may  l)e  suc- 
cessful in  recent  cases;  in  an  old  case  o|)erative  interven- 
tion becomes  necessary. 
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(c)  Dislocation  of  the  Toes. — ^This  injury  is  similar 
to  dislocation  of  the  fingers,  but  is  of  course  much  less 
frequent.  Upwanl  dislocation  of  the  phalanx  is  produced 
by  forced  dorsal  flexion.  The  diagnosis  is  easy,  and  re^ 
duction  is  readily  effected  by  pushing  the  dorsally  flexed 
(extended)  phalanx  forward. 
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ACBOMIAL  dislocations  of   clav- 
icle, 136 
diagnosis,  137 
tx-eatment,  137 
Ankle,  fractures  of,  321 
Astragalo-cmral  articulation,  333 

dislocations  at,  333 
Astragalo-taraal  articulation,  dLn- 

locations  at,  334 
Astragalus,  fractures  of,  335 
isolated  dislocation  of,  334 

Backward  dislocations  of  fore- 
arm, 187.     See  also  Fore- 
army  hcuikward  dUUocatUms 
of, 
of  humerus,  153 
of  lower  jaw,  107 
Base  of  skull,  fractures  of,  90 
course,  98 
escape  of  brain-matter  in, 

97 
escape  of  cerebrospinal  fluid 

in,  97 
hemorrhage  in,  95 
injury  to  ner\'es  at  base  of 

brain  in,  97 
prognosis,  98 
symptoms,  95 
Bending  fractures,  24 


Brain,  injury  to  nerves  at  base  of, 
in  fractures  of  base  of  skull,  97 

Brain-matter,  escape  of,  in  frac- 
tures of  base  of  skull,  97 

Carpal  bones,  fractures  of,  228 
Carpo-metacarpal  joints,  disloca- 
tions at,  231 
Cerebrospinal  fluid,  escape  of,  in 

fracture  of  base  of  skull,  97 
Clavicle,  acromial  dislocations  of, 
136 
diagnosis,  137 
treatment,  137 
dislocations  of,  135 
fractures  of,  127 
diagnosis,  129 
symptoms,  129 
treatment,  130 
sternal  dislocations  of,  diagno- 
sis, 136 
treatment,  136 
Colles*  fracture,  213 
cause,  216 
diagnosis,  220 
prognosis,  220 
symptoms,  217 
treatment,  220 
Comminuted  fractures,  31 
Complete  fractures,  21 
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FroctareH,  pain  in,  36 
Pott's,   321.       See  alao  PotVa 

fracture. 
progiKwis,  59 
reiluction  in,  GQ 
repair  of,  43 
Hiniple,  18 
split,  at  articniar  extremity  of 

femur,  2H7 
siK>ntancouH,  17 
spniin-,  31 
sii)N;utane<>ii8,  18 
supracHjndylar,  of  femur,  *2M 
of  lower  end  of  humeriLS,  173 
symptoms,  174 
treatment,  177 
supnimalleolar,  of  both   lN>nes 

of  leg,  3H 
svinptoins  of,  \V2 
ti'ur-,  of  tulHTosity  of  tibia,  3(H 
tbroogb    tubiTositii'S   of    liuin- 

erus.  1(11 
toi-siou-,  *J*^ 

transverse,    of     true    articular 
])r<K'ess    of    lower    end     of 
humerus,  171> 
of    tnie   articular    jmn-ess  of 
lower     end     of     humerus, 
treatment,  ISO 
of  upper  extremity  of  tibia, 
3()(» 
trauuiatic,  17 
treatment,  ()2 
\dtimate  result  in,  .'$h 
unfavorably  united,  treatment, 

75 
varieties  of,  21 

GUKKNSTICK  frnetnres,  21,  24 
Gunshot  fnicture,  31 


Habitual  dialocsations,  82,  152 
Hand,  dislocations  of,  231 

finctores  of,  228 
Hemorrliage  in  fractures  of  biie« 

of  skull,  95 
Hip-joint,  backward  dislocations 
of,  245 
symptoms,  247 
treatment,  249 
central  dislocation  of,  252 
dislocations  of,  244 
downward  dislocation  of,  253 
forward  dislocations  of,  251 
diagnosis,  252 
treatment,  252 
upwanl  dislocations  of,  264 
Humerus,  anatomic  neck  of,  frac- 
tures of,  155 
symptoms,  156 
treatment,  151 
backward  dislociitions  of,  153 
disl(M*atioiLs    of,    modifications 

and  complicati(»ns  of,  152 
downwanl  dislocations  of,  153 
I       for  wan!  dislocations  of,  139 
ae^eessory  injuries  in,  146 
after-tix'atment,  149 
diap:nosis,  146 
habitual  dislocation  after, 

152 
nuNlitie^itions  and   conipli- 

cations  of,  152 
old  dislocation  after,  152 
symptoms,  141 
tn*atment,  147 
f nurtures  of,  154 
great<T  or  lesstT  tuberosity  of, 
fractures  of,  165 
treatment,  165 
intra-articular  fractures  of,  185 
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Humerus,  lower  end  of,  fractures 
of,  171 
of  condyles  of,  184 
longitudinal   fractiu*es  at, 

186 
oblique  fractures  of,  181 
supracondylar  fractures  of, 
173 
symptoms,  174 
treatment,  177 
transverse  fracture  of  true 
articular  process  of,  179 
transverse  fracture  of  true 
articular    process    of, 
treatment,  180 
shaft  of,  fractures  of,  165 

treatment,  167 
surgical  neck  of,   fractures  of, 
157 
symptoms,  158 
treatment,  159 
tuberosities     of,     fractures 

through,  161 
upi>er  end  of,  fractures  of,  154 
traumatic  epiphyseal  sepa- 
ration at,  161 

Impacted  fractures,  30 

Incouiplete  fractures,  21 

Indirect  fractures,  22 

Injuries  of  facial  l)ones,  102 
of  nasal  Ijones,  102 

Intercarpal  dislocations,  231 

Intcrphalangeal  joints,     disloca- 
tions at,  238 

Intra-articular  injuries  of  elbow, 
195 

Jaw,  lower,  dislocations  of,  105 
symptoms,  106 


Jaw,  fractures  of,  103 
treatment,  104 
Joint  fractures,  treatment  of,  74 

Knee-joint,  dislocations  of,  287 
semilunar  cartilages  of,  injuries 
of,  303 
treatment,  305 
Kocher's  method  of  reducing  dis- 
location of  humerus,  147 

Lateral  dislocations  of  forearm, 
191.     See  also  Forearm  ^  lateral 
diHlocations  of. 
Leg,  upjier  end,  fracture  of,  305 
epiphyseal  separation  at  lower 

extremities  of  bones  of,  331 
fractures  of,  305 

ambulatory  treatment,  314 
both  l)one8  of,  at  lower  ends, 
318 
in  region  of    diaphysis, 
309 
treatment,  310 
prognosis,  31() 
Lumbar  and  thoracic  regions,  dis- 
locations in,  122 
prognosis,  123 

Malar  bone,  fractures  of,  103 

Malleoli,  fractures  of,  330 

Maxillary  bone,  superior,  frac- 
tures of,  103 

Metacarpal  bones,  fractures  of, 
328 

Metacarpo-phalangeal  joints,  dis- 
locations at,  2:12,  237 

Metatarsal  bones,  dislocations  of, 
343 

Muscular.action,  fracture  by,  31 


352 


INDEX. 


Nasal  bones,  injaries  of,  102 
Nerves  at  base  of  brain,  injury  to, 
in  fracture  of  base  of  skull,  97 

Old  dislocations,  83 
Olecranon,  fractures  of,  204 
prognosis,  205 
treatment,  206 
Open  fractures,  18 
Oh  oalcis,  fracture  of,  336 
diagnosis,  337 
treatment,  338 

Patella,  dislocations  at,  289 
fractures  of,  290 

prognosis,  293 

symptoms,  293 

treatment,  295 
second  fracture  of,  300 
Pelvis,  fractures  of,  23^ 

complications  in,  241 

prognosis,  242 

treatment,  242 
Potts  fracture,  321 

cause,  1^22 

prognosis,  326 

symptoms,  323 

ti-eatment,  326 

RADII'S,  fractures  of,  212 
heml  of,  fractun»a  of,  212 
isolated  dislocations  of,  194 
lower  end   of,  true  epiphyseal 

separation  of,  226 
lower  epiphysis  of,  fractures  of, 

213.    See  also  Colics'  fracture. 
neck  of,  fractures  of,  213 
shaft  of,  fractures  of,  213 
traumatic  epiphyseal  separation 

at  upper  end  of,  213 


Rednotion  in  fractures,  62 
Repair  of  fractnresy  43 
Ribs,  dislocationa  of,  125 
fractures  of,  123 
diagnosis,  123 
treatment,  124 
Rontgen  rays  in  examination  of 
fractures,  39 

Scapula,  fractures  of,  137 
Semilunar  cartilages  of  knee-joint, 
injuries  of,  303 
treatment,  305 
Shoulder-joint,    dislooations    of, 

139 
Simple  fractures,  18 
Skull,  base  of,  fractures  of,  90 
course,  99 

escape  of  brain-matter  in ,  97 
hemorrhage  in,  95 
injury  to  nen-es  at  base  of 

brain  in,  97 
prognosis,  98 
symptoms,  95 
fractures  of,  84 
treatment,  101 
Skullcap,  fractures  of,  85 
Spontaneous  fractures,  17 
Sprain-fracture,  31 
Sternal  dislocations  of    clavicle. 
See  also  Clavicle,  sternal  distoca- 
(ions  of. 
Sternum,  fractures  of,  125 
diagnosis,  126 
treatment,  126 
Subcutaneous  fractures,  18 
Supracondylar  fractures  of  femur, 

284 
Supramalleolar  fracture  of   both 
bones  of  the  leg,  318 
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TAB8AL  bones,    dislocations    of, 
343 
fractnres  of,  335,  342 
Tear-fractnre    of    tutjerosity    of 

tibia,  3()8 
Thoracic  and  Inmbar  regions,  dis- 
locations in,  122 
prognosis,  123 
Thorax,  fractnres  of,  123 
Thumb,  dislocations  of,  233 
Tibia,  lower  end  of,  isolated  frac- 
tures at,  332 
shaft  of,  Isolated  fractures  of, 

316 
tuberosity  of,  tear-fracture  of, 

308 
upper  end  of,  compression-frac- 
tures of,  305 
transverse  fracture  of,  'M){\ 
traumatic  epiphyseiil  sejw- 
ration  at,  1507 
Toes,  dislocations  of,  344 
Torsion-fractures,  2« 
Traumatic  fractures,  17 

Ulna,  coronoid  process  of,  frac- 
tures of,  207 
symptoms,  208 
treatment  of,  208 


Ulna,  fractures  of,  204 
isolated  dislocations  of,  194 
lower  articulation  of,  disloca- 
tion at,  227 
shaft  of,  fractures  of,  211 
styloid  process  of,  fractures  of, 

211 
upper    third    of,    fractures  of, 
with  dislocation  of  head  of 
radius,  209 

Varikties  of  fracture,  21 
Vertebra,  fractures  of,  109 
dia^nasis,  113 
pro^osis,  114 
symptoms.  111 
treatment,  lUJ 
longitudinal  fractures  of.  111 
oblique  fractnres  of,  111 
transvers<»  frjK'tures  of,  111 
Vrrtebral  column,  dislocations  of, 
120 
prognosis,  121 
symptoms,  121 
treatment,  121 
fractures  of,  109,  120 

WRisT-joint,  dislocations  at,  227 
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pnges;  496  wDod.culs  and  37  colored  and  half-lone  plalci.  Thoroughly 
revised  and  enlarged,  with  a  lection  on  "  The  Use  of  ibe  Rontgcn  Rays  in 
Surgery.'     Cloth.  J7.00  net;  Sheep  or  Half  Morocco.  JS, 00  net. 

AN  AMERICAN  TEXT-BOOK  OF  THEORY  AND  PRACTICE  OP  MEDKINB. 

Edited  by  lb*  lale  Willi^b  V-ava.,  M.  D.,  LL.  fl  ,  PrrfMwr  of  iht,  Thcwy 
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THE   AMERICAN    ILLUSTRATED    MEDICAL    DICTIONARY. 
Second  Edition,  Revised. 

For  TiaciiiiaDers  and  Siuileiits.  A  Uinipleie  Uit:Liauary  al  ibe  Terms  turn) 
in  Medicine.  Surgery.  Ueniistry.  Phormncy,  Chcmiilry,  and  the  kindred 
branches,  including  much  callaleral  informalion  of  an  encyclopedic  chnracUr, 
logelher  with  new  and  elaburale  tables  of  .\neriei.  Muscles.  Nenea.  Veidi. 
etc.;  of  Bacilli,  Bacteria.  Micrococci.  Streplocoeci ;  Eponytnic  Tiibles  of 
Diseases,  Operations,  Signs  and  Symptoms,  Stains,  Tests,  Methods  of  TreM- 
menl,  etc.  etc.  By  W.  A,  Newuan  DoitLA\D,  A.M.,  M.  D.,  Editor 
of  the  "  American  Pocket  Medical  Diclionaty."  Handsome  large  octavo, 
'     ~  '   '  1  f uU  flexible  leather.     Price,  (4.50 net;  wilti 
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THE  AMERICAN    POCKET    MEDICAL   DICTIONARY.    Third 
Edition,  Revised. 

Edited  by  W.  A.  Nf.WJiIaN  DoKLAND.,  M,  D..  Assistant  Obstetrician  to  tbo 
Hospital  of  the  University  of  Pennsylvaniiv,  Fellow  of  the  American  Acad- 
emy of  Medicine.  Cunt.iining  ilie  pronunciation  and  definition  of  the  prin- 
cipal words  used  in  medicine  and  kindred  sciences,  with  64  extentive  tables. 
Handsomely  bound  in  flexible  leather,  with  gold  edges.  Pricefi.oo  net; 
with  thumb  Index,  f  1.35  net, 
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ABBOTT  ON  TRANSMISSIBLE  DISEASES. 
Revised. 
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Second  Edition, 


The  Hygjcnti.f  Transmissible  Disc.Tses:  Iheir  l^usation,  Modeaof  Di; 
inaiion,  and  Methods  of  Prevention.     By  A,  C,  AbbiJTT,  M,  D.,  ProfuSM  'I 
of  Hygiene  and   Bacteriology.  University  of  Pennsylvania.     Octavo,  35*  | 
pages,  with  numerous  illustrations.      Cloth,  fi.So  neu 
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ANDERS'  PRACTICE  OF  MEDICINE.    Fifth  Revised  Bditloii. 

A  Text- Book  of  the  Practice  of  Medicine.  By  James  M.  Anders.  M.  D., 
Ph.  D.,  LL.  D..  Professor  of  the  Practice  of  Medicine  and  of  Clinical  Med- 
icine, Medico-Chinirgical  College,  Philadelphia.  Handsome  octavo  volume 
of  1297  pages,  fully  illustrated.  Cloth,  $5.50  net ;  Sheep  or  Half  Morocco, 
^6.50  net. 

BASTIN'S  BOTANY. 

Laboratory  Exercises  in  Botany.  By  Edson  S.  Bastin,  M.  A.,  late  Pro- 
fessor of  Materia  Medica  and  Botany,  Philadelphia  College  of  Pharmacy. 
Octavo,  536  pages,  with  87  plates.     Cloth,  ;^2.oo  net. 

BECK  ON  FRACTURES. 

Fractures.  By  Carl  Beck,  M.  D.,  Surgeon  to  St.  Mark's  Hospital  and 
the  New  York  German  Poliklinik,  etc.  With  an  appendix  on  the  Practical 
Use  of  the  Ronigen  Rays.    335  pages,  170  illustrations.    Cloth,  1^3.50  net. 

BECK'S  SURGICAL  ASEPSIS. 

A  Manual  of  Surgical  Asepsis.  By  Carl  Beck,  M.  D.,  Surg^eon  to  St. 
Mark's  Hospital  and  the  New  York  Gciman  Poliklinik.  etc.  306  pages ;  65 
text-illustrations  and  12  full-page  plates.    Cloth,  ^1.25  net. 

BERQEY'S   PRINCIPLES  OF  HYGIENE. 

The  Principles  of  Hygiene:  A  Practical  Manual  for  Students.  Physicians, 
and  Health  Officers.  By  D.  H.  Bkrgky.  A.M..  M.  D..  First  Assistant.' 
I-aboratory  of  Hypicnc,  University  of  Pennsylvania.  Handsome  octavo 
volume  of  495  pages,  illustrated.     Cloth,  ^$3.00  net. 

BOISLINIERE'S    OBSTETRIC   ACCIDENTS,    EMERGENCIES, 
AND  OPERATIONS. 

Obstetric  Accidents.  Kmergencies,  and  Operations.  By  L.  Ch.  Boislin- 
ifeRE,  M.  D.,  late  Emeritus  Professor  of  Oi)stetrics,  St.  Louis  Medical  Col- 
lege.    381  pages,  handsomely  illustrated.     Cloth,  ^2.00  net. 

BOHM,   DAVIDOFF,   AND   HUBER'S  HISTOLOGY. 

A  Text-Book  of  Human  Histology.  Including  Microscopic  Technic.  By 
Dr.  a.  a.  B^HM  and  Dr.  M.  VON  Davidoff,  of  Munich,  and  G.  Carl 
Hl'BER.  M.  D..  Junior  Professor  of  Anatomy  and  Director  of  Histological 
I.^iboratory.  University  of  Michigan.  Handsome  octavo  of  501  pages,  with 
351  beautiful  original  illustrations.     Cloth,  53.50  net. 

BROWER'S  MANUAL  OF  INSANITY. 

A  Practical  Manual  of  Insanity.  For  the  Student  and  General  Practitioner. 
By  Danikl  k.  Hrower.  A.  \I.,  M.  D.,  LL.  1)..  Professor  of  Nervous  and 
Mental  Diseastrs  in  Rush  Medical  College,  in  Affiliation  with  the  University 
of  Chicago,  and  in  the  Post-(iraduate  Medical  School.  Chicago  ;  and  Henry 
M.  BaNNISTKR.  a.  M.,  M.D.,  formerly  Senior  Assistant  Physician.  Illinois 
Eastern  Hospital  for  the  Insane.  Handsome  octavo  of  426  pages,  with  13 
full-page  inserts.     Cloth,  $3.00  net. 
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BUTLER'S     MATERIA      MEDICA,     THERAPEUTICS.     AND 
PHARMACOLOaV.    Tblrd  Edition,  Revised. 

A  Tenl-Book  of  Mflicria  Medica.  Therapeulics.  and  Pharmacology.  By 
Geohge  F.  Butler,  I'H.  G„  M.  D,,  Professor  of  Materia  Medica  uihd  of 
Clinical  Mtdicine,  Colleee  of  Physicians  and  Surgeons,  Chicago.  Oclato, 
874  pages,  illustraled.    Cloth,  J4.00  nel ;  Sheep  or  Haif  Morocco,  fs.oo  neL. 

CHAPIN  ON  INSANITY. 

A  Compendium  of  Insanity.  By  JoHS  B.  Chapin.  M.  D.,  LL.D..  Phy- 
sician-in-Chirf.  Pennsylvania  Hospital  for  ilie  Insane:  Honorary  MembM 
of  the  Metlico- Psychological  Sociely  of  Great  Britain,  of  (he  Soi^iely  of 
Menial  Medicine  of  Belgium,  etc.    iimo,  134  pages,  illustraled.    Qotb,. 

CHAPMAN'S  MEDICAL  JURISPRUDENCE  AND  TOXICOLOGY. 
Second  Edition,  Revised. 

Medicnl  Jurisprudence  and  Toxicology.  Hy  Henkv  C,  Chai'.v 
Professor  of  laslitules  of  Medicine  and  Medic.il  Jurisprudence 
Medical  College  of  Philadi-lphia,  254  pages,  wilt  SS  iHusirali 
full-page  plates  in  colors.     Cloth,  J1.50  net. 

CHURCH  AND  PETERSON'S  NERVOUS  AND  MENTAL  DIS- 
EASES.   Third  Edition ,  Revised  and  Enlarged. 

Nervous  and  Menial  Diseases.  By  ABCKlBAl.r)  Church,  M.  D.,  ... 
fessor  of  Nervous  and  Mental  Diseases,  and  Head  of  the  Neurological 
Department,  Northwestern  Universilv  Medical  School,  Chicag 
Frederick  fETERSON,  M.  D.,  Chief  of  Clinic,  Nervous  Deportme 
lege  of  E'hysicians  and  Surgeons,  New  York.  Handsome  octavo  voliune  01 
87s  pages,  profusely  illustrated.  Cloth,  js.oQ  net ;  Sheep  or  Half  Morocco, 
»e.Do  net. 

CLARKSON'S  HISTOLOOV. 

A  Teit-Book  of  Hiblology.  Descriptive  and  Practical.  By  ARTHUR  ClakK-' 
SON,  M.  B.,C,  M.Edin.,  formerly  Demonstrator  of  Physiology  in  IheOwea'af 
College,  -Ntancheslet ;  Iflle  Demonstrator  of  Physiology  in  Yorkshire  College, 
Leeds.  Large  oelnvo.  554  pages ;  aa  engravings  and  174  beautifully  colortd 
original  illustrations.     Clolh,  fa.oo  nel. 

CORWIN'S  PHYSICAL  DIAGNOSIS.    Third  Edition,  Revised. 

Essentials  of  Physical  Diagnosis  of  the  Thorajt.  By  Arthur  M.  CorWIN, 
A.M.,  M.D„  Late  Instructor  in  Physical  Diagnosis  in  Rush  S'  ■  --■ 
lege,  Chicago.     119  pages,  illusiratrd.     Cloth,  Ji.aj  nel. 

CROTHERS'  MORPHINISM  AND  NARCOMANIA. 

Morphinism  and  Nafcomania  from  Opium.  Cocam,  Ether,  Chloral,  Chloro- 
form, and  other  Narcotic  Drugs  ;  also  Ibe  Eiiolc^,  Treatment,  and  Medi- 
colegal Relations.  Bv  T,  D.CRuTKKH^  M,  D.,  Superinlendeni  of  Walnut 
Lodge  Hospital,  Hartford,  Conn, ;  Prolessor  of  Mental  and  Nervous  Dii- 
cases.  New  York  School  of  Clinical  Medicine,  etc.  Handsome  lamo  of  35i. 
pages.    Qoih,  $i.rx>  net. 
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DACOSTA'S  SURQERY.    ThInI  BdHloa.  Revised. 

Modem  SurBery.Getieral  and  Operative.  By  JOHN  Chalkp.rs  DaCcst*. 
M.  D.,  ProtesBor  of  l^ndpiei  of  Siirgeiy  nnd  Clinieal  Surgery.  leflTenon 
Medical  College,  PhiladFlphia :  Surgeon  <o  Ihe  Philadelphia  Hospital  etc 
H-indwme  ocuvo  volume  of  1117  pages,  profusely  llluslralej.      CIOUl.  fc.oo 


DAVIS'S  OBSTETRIC  NURSUVQ. 

Obslelric  and  Gynecologic  Nursing.  By  Edward  P.  Davis.  A.  M..  M.  D.. 
Profe»or  of  Obiletrics  in  Jeft'enon  Meilical  College  and  Ihe  Philarlelphis 
Polyclinic ;  Obstelrician  and  Gynccotogist  lo  Ihe  Philadelphia  ^lospiol. 
lamo  volume  of  400  pages,  fully  illusiraled.     Crushed  biicknin,  ^t.75  nel. 

DE  SCHWEINITZ  ON  DISEASES  OF  THE  EYE.    Third    EdI- 
tioa.  Revised. 

Disenses  of  (he  Eye.  A  Handbook  of  Ophihalmic  Practfee.  By  G  E 
DE  SCHWEINITZ,  M.  D.,  PiofcHor  of  Ophihaimology.  Jcffenon  Medical 
College.  Philadelphia,  etc.  Handsome  royal  ocuvo  volume  of  696  p8E»i 
aj6  fine  illuslcstions  and  a  chrorno-lilhogrnphic  plales.  Cloih.  Xi.oo  Dei- 
Sheep  or  Half  Morocco,  Js.oo  net. 
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DORLAND'S    OBSTETRICS.      Second    Edition,    Revised 
Qreatly  Enlarged. 

Mod> 

cology.  Philndelphitt  Polydinic.  Oclavo  volume  of  797  pages,  with'aoi 
lUusl  rat  ions.    Clolh,  (4.00  nel. 

EICHHORST'S  PRACTICE  OF  MEDICINE. 

A  Teil.Book  of  the  Pracltcc  of  Medicine.  By  DR.  HERMAN  ElCHHORST 
rrofessor  of  Special  Pathology  and  Tberafieutics  and  Direclor  of  the  Medi- 
cal Clinic.  L'nivenilv  of  /Zurich.  I'raoslnted  and  edited  by  At'CUSIVS  / 
ESHNF.K,  M.  D.,  Professor  of  Clinical  Medicine,   Philadelphia   PolycHn' 

Two  royal  ocUvo  volumes,  tmo  pages   each,  150    "    ' —      " 

Cloth.  (6,00  net ;  Sheep  or  Half  Morocco,  $7,50  n 

FRIBDRICH  AND  CURTIS   ON    THE   NOSE,  THROAT.   ANtt' 
EAR. 

Rhinology,  I^arvngology,  and  Otology,  and  their  SignificBtice  in  General 
Medicine.  By  DR.  E.  P.  Fkiedrick.  of  Leiptig.  Edited  by  H,  HolbrooK 
CUETK.M.D.,  Consulting  Surgeon  to  the  New  York  Nose  and  ThroM  " 
pital.     Octavo,  348  page*.     Cloth.  (2.50  nel. 

FROTHINQHAM'S  GUIDE  FOR  THE  BACTERIOLOQIST. 
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EAR. 

Rhinology,  I^arvngology,  and  Otology,  and  their  Significance  in  General 
Medicine.     By  DR.  E.  P.  Fkiedrick.  of  Leiptig.    Edited  by  H,  HolbrooK 
CUETK.M.D.,  Consulting  Surgeon  to  the  New  York  Nose  and  ThroM  H^^^ 
pital.     Octavo,  348  page*.     Cloth.  (2.50  nel.  ^^H 

FROTHINQHAM'S  GUIDE  FOR  THE  BACTERIOLOQIST.     j^H 

Laboratory  Guide  lor  l\ic  Baclerui\Q^!,i.,    'fi'^  \,f,v,<iiMiM  FROTRIHafl^^^l 


Laboratory  Guide  lor  l\ic  Baclerui\Q^!,i.,  'fi'^  \,f,v,<iiMiM  FrOTRIIHII 
M.  D.  v.,  AsaialantinBat\ei\0\oK5  aivA N eWfrom^  ac«M»  ■=-.—-.■" 
Irfic  School,  Yale  UBivetdl-S.    \\.\iisWa\e4.    Ooftv.it,Oi. 
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OALBRAITH  ON  THE  FOUR  EPOCHS  OF  WOMAN'S  LIFE. 

Tbe  Four  Epochs  of  Womttu's  IJfe.  A  Study  in  Hvgiene.  By  Anna  M, 
Galbraith,  M.  D.,  Aulhorof"  Hygiene  and  Physical  Cullure  tor  WomeD"; 
Feilow  of  Ihe  New  Vorlt  Academy  of  Medicine,  etc.  With  an  Introductory 
Note  by  John  H.  Musser,  M.  D.,  Professor  ofQinical  Medicine.  Uni>errily 
of  Penniylvntiia.     lamo  volume  oraoopagei,     aolii.  fi.ss  net. 

QARRIQUES'  DISEASES  OF  WOMEN.    Third  Ed.,  Revised. 

Diseases  of  Women,  By  Hf.NBV  J.  GarRIuUES,  A.  M.,  M.  D.,  Gynecolo-' 
gisi  lo  at.  Mark's  Hospital  and  to  the  Gennan  Dispeniafy,  New  York  Cttyi 
Octavo.  756  paKes,  with  367  engravings  and  colored  plates.  Ooth,  %^.Mn 
net ;  Sheep  or  Half  Morocco,  fe.so  net.  ' 

aORHAM'S  BACTERIOLOQY. 

A  Laboratory  Course  in  BacleiHology. 
Professor  in  Biology.  Brown  Universit 
illustrations.     Cloth,  fi.15  net. 

OOULD  AND  PVLE'S  CURIOSITIES  OF  MEDICINE. 

Anomahei  and  Curiosities  of  Medicine.  By  Geongk  M.  Gol'LD,  M.D.. 
and  Walter  L.  Pyle,  M.  D.  An  encyclopedic  collection  of  rare  and  ex- 
traordinary cases  and  of  the  most  striking  instances  of  abnormality  in  all 
branches  of  Medicine  and  Sufgeiy.  derived  from  an  enhaustive  research  of 
medii:al  literalure  front  its  origin  to  Ihe  present  day.  abstracted.  classlliBd, 
annotated,  and  indeied.  Handsome  octavo  volume  of  968  pages ;  395  en- 
gravings and  la  full-page  plates.  Popular  Edition.  Cloth.texioneti  Sheep 
or  Half  Morocco.  £4.00  net. 

QRADLE  ON  THE  NOSE,  THROAT,  AND  EAR- 

Disfnses  of  ihu  Nos 

tessor  of  Ophthalmi      „  _  . 

School,  Chicago.     Octavo.  500  [Kiges,  illustrated.     Cloth,  1 
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I 


QRIFFITH  ON  THE  BABY.    Second  Edition.  Revised. 
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GRIFFITH'S  WEIGHT  CHART. 

Infant's  Weight   Chart.      Designed   by  J.  P.  CruZKR  GRIFFITH,  M.D.,] 
Clinical  Profcisor  or  "  '  '^   '  ■"        " '■-  "'  " ' — '"      — ' 


HAYNES"   ANATOMY. 

A  Manual  of  Anfliomy.     Bv  IRVINOS.  HaVNBS,  M.  D.,  Professor  of  P 
tical  Anatomy  in  Cornell  Univei^ly  Medical  CoWeit-    *Aa  V*W*' 

g(Ain%  and  134  full-page  haU-tooc  i\\MMT»6oi\i  \iOTti  OTV^tiA  -^bm^ 

Ihe  author's  dissections.     Ootb,  %i.'^  net. 
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HEISLER'S  EMBRYOLOOY.     Secoad  Edition,  Revtoed. 

ATeil-Book  of  EnibryoloEy.     By  JOHN  C.  HeIsles,  M   D,  Profesorof 

Anatomy.  Mcdico-OnniT^cal  Collep-.  Philadelphia.     Oct 
page*.  hantlsaniFly  iUuswalsd      Cloth.  ^a-SQ  tut 

HIRST'S  OBSTETRICS.    Third  Edition,  Revised  aod  Ei 

ATeil-ilook  orOtBletrica.    Bv  ltART.>N  Cooke  Hixsr.  M  D..  pro) 
of  Olatnncs.  Univrrsily  of  Prnmylvinw.      Handume  oct.va  i 
■T3  [Mges,  704  illusitniponi,  36  a\  [licm  in  colors.     Cloih.  {j.oo  iii 
at  Hair  Morocco,  f6.oo  nel. 

HYDE  ft  MONTOOMERV  ON  SYPHILIS  AND  THE  VENEREAL 
DISEASES.    Jd  EdHloa,  Revtaed  and  Qreetly  Enlarged. 


Octavo'  - 


M.  D..  Associate    Profrssot  of  Skin.  Ge'n 
its  in  Rush   Mrdical  Colkge.  Chicago.  1 


INTERNATIONAL  TEXT-BOOK  OF  SUROERV.  TwoVoll 

ByArtwrican  and  Briiish  Aulhois.  Ediieii  by  J.  Collins  Warrem.M.D^. 
LL.  U.,  F.  R.C.S.  (Hon.).  PioAsMir  ol  Surgery.  HsrMird  MedicaJ  ScluMl. 
Bostoa ;  and  A.  Pkarce  OotiLU,  M,  S..  F.  R.  C.  S..  IjHrlarer  on  Practical 
Surgery  and  Teacher  of  Opeialive  Slurry,  Middlesex  Hospilal  Medical 
School,  Ijindon,  Eng.  Vol.  1.  Grtural  &irgtty. — Handsome  octavo.  947 
pages,  with  45S  beautiful  illustrations  and  9  lithographic  plates.  VoJ.  II. 
Sfiiial  ar  JEVfioaj/  Surgery. — Handsome  octavo,  1071  pagf».  vrnh  471 
beautiful  illustrations  and  8  lithograiihic  plates,  rriccs  per  volume : 
Cloth,  fo  00  net;  Sheep  or  Half  Morocco,  J6,oo  n 
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JACKSON'S  DISEASES  OF  THE  EYE. 

A  Manual  of  Diseaus  of  the  Eve.     By  EOWARD  Jackson.  A. 
Emeritus  Professor  of  Diseases  of  the  Eve.  Philadelphia  Polyclinic  ma 
lege  for  Graduates  in  Medicine,     lamo, "volume  of  535  pages,  with  178 
Irations,  mostly  from  drawings  by  the  author.     Cloth,  (3.50  net. 

KBATINQ'S  LIFE  INSURANCE. 

Howio  Eiomine  for  Life  Insurance,    Ry  John  M.  Keating,  M.D. 
or  the  College  of  Plwsiciani  of  Philadelpha :  Ex-Preaid 


KEEN  ON  THE  SURGERY  OF  TYPHOID  FEVER. 

The  Surgical  Complications  and  Sequels  of  Typhoid  Fever.     B;WU.: 
Kmn,  M,  D..  LL.D,,  F,  R.  C.S.  [Hon.l,  Professor  of  the  Principles  of  T 
d  of  Clinical  Surgery,  Jefferson  Medical  College.  Hiiladeli"-- 
volume  of  386  pages,  iUusUated.    C\otb.  ^3,00  net. 
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KEEN'S  OPERATION  BLANK.    Second  EdiUon,  Revised  Form. 

An  Operation  Blank,  with  IJ.sU  of  Instruments,  etc.  Required  in  Verious 
Operalions,  Prepared  hy  W.  W,  KtEN,  M,  D,.  I.L.D..  F.  R.  C.S.  (Hon.], 
Professor  of  the  Principles  of  Surgery  and  of  Clinical  Surgery,  JeHenon 
Medical  College,  Philadelphia.     Price  per  pad.  of  30  blanks.  50  cU.  net, 

KYLE  ON  THB  NOSE  AND  THROAT.    Second  Edition. 

Diseases  of  Ihe  Nose  and  Throat.  By  D.  BRADEN  Kyle,  M.  D..  Clinil 
Professor  of  Laryngology  and  Rhinology.  Jefferson  Medical  College,  Phik 
ildpliia.  OcUvo.  646  pages ;  over  r^o  illuslrations  and  6  lilbographio  plaU) 
Clolh.  (4,00  net;  Sheep  or  Half  Morocco.  (5 .or  -- 

LAIN^'S  TEMPERATURE  CHART. 

Tempeialure   Cliart,     Prepared   by   D.   T.   LAlNfe,   M.  D.      Sire  8  x  13%'^ 
inches.     A  convenienlly  arranged  Chart  for  recording  Temperalure.  with 
columns  for  daily  amounts  of  Urinary  and  Fecal  Excretions,  Food,  Re- 
marks, etc.     On  the  back  of  each  cbart  is  given  the  Brand  Irealment  of 
Typhoid  Fever.     Price,  per  pad  of  as  charts,  50  els.  net. 

LEW,  KLEMPERER,  AND  ESHNER'S  CLINICAL  BACTERI- 
OLOQV. 

Tlie  Elements  of  Clinical  Bacieriolugy.  By  DR.  EkNsT  Lew.  Professor 
in  the  University  of  Strasburg,  and  DR.  FELIX  Klkmperkb,  Privaldocent 
in  the  University  of  Strasburg.  Translated  and  eJiied  by  AuuUSTUs  A. 
EsHNER,  M.  D.,  Professor  of  Qinical  Medicine.  Philadelphia  Polyclinic. 
Octavo,  440  pages,  fully  illusiraled.     Cloth,  (a.jo  net. 

LOCKWOOD'3    PRACTICE   OF   MEDICINE.    Second   EdKloa, 
Revised  and  Enlarged. 

A  Manual  of  Ihe  Practice  of  Medicine.  By  Geohcf.  Rqe  Lockwood. 
M,  D.,  Altendmg  Physician  to  Bcllevue  Hospital,  New  York.  Oclavo,  847 
pages,  fully  illusttnled,  including  33  eolorcd  plates.     Cloih,  ^4.00  net. 

LONQ'S  SYLLABUS  OF  aVNECOLOOY. 

A  Syllabus  of  Gynecology,  arranged  in  Confbrmily  with  "An  American 
Te«I-Book  of  Gynecology."  By  J.  W.  Long.  M.  D.,  Professor  of  Dis- 
eases  of  Women  and  Children.  Medical  College  of  Virginia,  etc.  Qolh. 
interleaved,  8>. 00  net. 

MACDONALD'S  SURGICAL  DIAONOSIS  AND  TREATMENT. 

Surgical  Diagnosis  and  Tre.itment.  By  J.  W.  MaCDonald,  M.  D.  Edin., 
F.R.CS.  Edin..  Professor  of  "       ■  '  -  .-...- 

Hamline  University,    Handsor 
(5.00  ael ;  Sheep  or  Half  Mor 

MALLORV   AND  WRIQHT'S   PATHOLOQICAL  TECHNIQUE. 
Second  Edition,  Revised  and  Entarsed. 


vo.  800  pages,  fully  ilhistrated.   Qoil 


I 


Palhological  Technique.  A  Praci 
Pathology,  Bacteriology,  and  Mo 
Mortem  Technique  and  the  Pcrforman. 
MaLLORV.  A,  M.,  M  D.,  Assistant  Profe 
versiiy  Mediol  School,  Bostoni  and  J. 

Instructor   Id    Pathology.    H "-' 

Octavo.  43a  pages,  fully  illm 


Man 


:    L«bori 


/■ork  il 


alomy.  with  chaptei 
of  Autopsiei.      By  Frank  B. 
ir  of  I^lhotogy.  Harvard  Uni- 
Es  H.  Wright,  A.M.,  M.D«  " 
tsiiy   Medical   School,   Bmta 
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McCLBLLAN'S  ANATOMY  IN  ITS  RELATION  TO  ART. 

Anatomy  in  iu  ReUiton  10  An.  An  Eiposition  of  the  Bonn  iind  Muscles 
of  the  Human  Body,  with  Reference  to  ihdr  Influence  upon  iis  Actiont 
and  Eitemnl  Form.  By  GEOHfiB  McCleLl*N,  M.  D..  Professor  of  Anat- 
omy. Pennsylvania  Acndtmy  of  Fine  .\rts.  Handsonie  qiiano,  9  by  11 M 
inches,  lllu^tratnl  with  338  origi  nal  drawing!  ond  pbotogrjpbE.  060  pac's 
□f  icKi,     Dark  Blue  Vellum,  {lo.ixi  net ;  Half  Russia.  (13.00  net. 

McCLELLAN'S  REQIONAL  ANATOMY. 

Regional  Anatomy  in  iu  Relaiioni  to  Medicine  and  Surgery.  By  Georck 
McCLBLLiVN,  M.D.,  Professor  of  Anatomy  at  the  Pennsylvania  Aotdemr 


97  full-page  chromo-IilhogrBphic 
drsspciions.      Price:  Cloth.  Ju.oc 


;   H.ilf  Rus 


.,  fis-' 


McFARLAND'S    PATHOGENIC    BACTERIA.      Third    EdKloa, 
increased  In  size  by  over  100  Pages. 

Te«-Biiok  upon  the  Paihogcnie  Bocieria.  By  JOSEPH  McFam^u 
M.  n.,  Profi'5sor  o(  PnlholoBy  and  Bacteriology,  Medico-Chlrurgicd  < 
lege,  Pliila.,  ele.     Oclnvo.  6ai  pages,  finely  illuslreled.     Cloth,  $3.35  ■'' 

MEIQS  ON  FEEDINQ  IN  INFANCY. 


R  V.  Msios.  M.  D.    Boond  Id 


MOORE'S  ORTHOPEDIC  SUROERV. 

A  Manual  of  Orthop«die  Surger)-.  By  JaMKS  B.  MourE.  M.  D.,  rrof«s*oT 
ol  Otlbopedici  and  Adjunct  Professor  of  Oinical  Surgery.  University  of 
\t-. ,.  (-_!■ — .  „[  Medicine  a.nd  Sareeiy.  Octavo  volume  of  356  pages. 


Clolli.  ^.50  ni 
MORTEN'S  NURSES'  DICTIONARY. 


Foods,  Appliances,  elt,  encountered  i 
HoNNOR  Morten,  author  of "  How  t 
pages.     Cloth,  Sioo  net. 


Become  a  Nu 


Iment,     Conlal 
and  Ahbrev       _^ 
imenis,  OpentlM 
the  sick-room.      By 
c,    etc.     i6mo,  140 


I 

pages. 


NANCREDE'S  ANATOMY  AND  DISSECTION.    Fourtli  Edition. 

ri  Manual  of  Pniclical  Dissection.  By  CMARua 
I.  NaNcredr,  M.  D.,  LI„D..  Professor  of  Surgery  and  ofClinienl  Stirgerv. 
._. ,...  -I  ..i.i.^___    .^^  Arbor.     Post-octavo,  So"  pages,  with  full-pa 


NANCREDE'S  PRINCIPLES  OF  SURGERY. 

Uwtureson  the  f^nciples  of  Surgery.    ByCmahi.W  B.  NancKEDE, 
if  Surger)'  and  of  Clmical  Surgery,  University  o(  Mi< 
Ann  Arbor.    Octavo,  39B  pages,  illuslraled.    Cloth,  ^.50 


full-pan 


OF  W.  B.  SAUNDERS  &■  CO. 


Thtnl    EdKlon, 


MORRIS'S    SYLLABUS    OF    OBSTETRICS. 
R«vbed. 

Syllabus  of  Obstetrical  Lectures  in  the  Medical  Depnrtmpnt,  University  of 
Penusvlvania.  Bv  RicHarIi  C.  Nohhts,  A.  M,,  M.  D,.  Instructor  m  Obstet- 
rics arid  Leciurer  on  Clinical  and  Operative  Obstetrics,  Univeniity  of  Penn- 
sylvania.   Crown  octavo,  aia  pages.    Cloth,  iDterleavcd,  t^.oo  net 

OODEN  ON  THE  URINE. 

Clinical  Examination  of  (he  Urine  and  Urinary  Diagnosis.  A  ainical  Gnl.le 
for  the  Use  of  Pmclitioncrs  and  Students  of  Medicine  and  Surgery.  By  J. 
BergBN  Ogden,  M,  D.,  lately  tnslruclar  in  Chemistry,  Harvard  Univer- 
sity Medical  School.  Handsome  octavo,  416  pages,  with  54  iltustratloiH 
and  a  number  of  colored  plates.     Clolh,  $3.00  net. 

PENROSE'S  DISEASES  OP  WOMEN.    Fourth  Edition,  RevUed. 

A  Teil-Book  of  Diseases  of  Women.  By  CHARLES  B.  Penbosf..  M.  D.. 
Ph.  D..  fotmerlv  Professor  of  Gynecology  in  the  Universitv  of  Pennsylvania. 
Octavo  volume  of  538  pages,  handsomely  iUustrated,     Cloth,  (3.75  net. 


PVE'S  BANDAQINQ. 

Elementary  IJand aging 


I  Phvsiologic  Basis. 
1  to' the  Wills  Eye 
i,   fully  illuslraled. 


Surgical  Dressing,  With  Directions  concerning 
ine  immcaiaie  ircaimeni  of  Cases  of  Emergency.  By  WALTER  PVH, 
F.R.C.S.,  late  Surgeon  to  St,  Mary's  Hospital,  London.  Stoall  lamo, 
over  So  iltuslradons.     Clotb,  flexible  coveis,  75  cts.  net. 

PVLE'S  PERSONAL  HYGIENE. 

A  Manual  of  Personal  Hygiene,  Proper  Living  upon 
Edited  by  Walter  L.  PVLE,  M.  D..  Assistant  Surgeo 
Hospital,  Philadtlpliia,  Octavo  volume  of  J44  pagi 
Clolh,  81.50  net. 

RAYMOND'S    PHYSIOLOQV.      Second   Edition,   Entirely    Re- 
written end  Oreatly  Ealarged. 

A  Text-Book  of  Wivsiology,  Bv  lii^BPH  H.  RaVMOM).  A.M.,  M.  D., 
Professor  of  Pliysiologv  :ind  Hygieiie  in  the  1-ong  Island  College  Hospital, 
and  Direelor  of  Physiology  in  Hoaglnnd  Liiboraiory,  .N'ov  York.  Octavo, 
668  pages,  443  il  lustra  lions.     Cloth,  S3.50  net, 

SALINGER  AND  KALTEYER'S  MODERN  MEDICINE. 

Modern  Medicine.  By  JUHUs  L,  Salinoek,  M.D.,  Demonstrator  of 
Clinical  Medicine,  Jefferson  Medical  College  ;  and  F.  J.  Kalteyer,  M,  D., 
Assistant  In  Qinical  Medicine,  Jefferson  Medical  College.  Handsome 
octavo.  801  pages.  iUustrated.     Clolh,  (4,00  net. 

SAUNDBV'S  RENAL  AND  URINARY  DISEASES. 

Lectures  on  Renal  and  Urinary  Diseases.  By  Robert  Sai;ndbv,  M,  D. 
Edin.,  Fellow  of  the  Royal  Cullegeof  Physicians.  London,  and  of  Ihe  Royal 
Medico -Chi  rurgical  Society  ;  Professor  of  Medicine  in  Mason  College.  Bir- 
mingham, etc.  Octavo.  434  pages,  with  numerous  Hlustralions  and  4  tolorcti 
plates.     Cloth,  ga.;onct. 

SAUNDERS'     MEDICAL     HAND-ATLASES. 
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SAUNDERS'   POCKET   MEDICAL  FORMULARY, 
tlon.  Revised. 

By  William   M.  Powell,    M.  D.,  nulhorof  "Essentials 
ChiWreti  ■■ :  Member  of  Philadelphia  Pnthological  Society.     Containing 
fannulK  frpm  Ihs  besUknown  aulhoritjes.     With  an  Appendix  containing 
i^Mological   Tuble.    Formulse    nnd    Doses  lor    Hypodermic     Medication. 
Poisons  and  their  Antidola.  Dia.melers  of  ihe  Female    Pelvis  and   Fetal 
tlead,  Obstetrical  Table.  Diet  Lists.  Materials  and  Drugs  used  in  AniisepIJc 
Siirgrry,  Treatment  of  Asphyxifl  from  Drowning,  Surgical  Rcmcmbrani 
Tables  of  Incompalibles,   Eruptive   Fevers,  etc.,  etc,     IHeiible    m 
with  side  index,  w.illet,  and  flap.     Ss.oo  neL 

SAUNDERS'  QUESTION-COMPENDS.    See  pages  14  and 
SCUDDER'S  FRACTURES.    Second  Edition,  Revbed. 

The  Treatment  of  Fcaciures.  By  Chas  L.  Scudder.  M.D.,  Assistant  ia 
Clinical  and  Operative  Surgery,  Harvard  Univefsily  Medical  School.  Oc- 
tavo, 433  pages,  with  nearly  (>oo  original  illustraliuns.  Polished  Buckram, 
$4-50  net;  1I..H  Morocco,  fcSo  net. 

SENN-S  QENITO-URINARV  TUBERCULOSIS. 

reuloiis  of  ihe  Gcni to- Urinary  Organs.  Male  and  Female.     By  NtC 
■  ■    ""      "  offssor  of  Surgery.  Rush  Metf" 


s  Senn,   M,  D,.    Pm.  D„ 


SENN'S  PRACTICAL  SURQERV. 

Practical  Surgery.  By  .Vicholas  Senn.  M. D.,  Ph.D..  L1.,D.,  Profesor 
of  Surgery,  Rush  Medical  College.  Chicago.  Handsome  octavo  volume 
of  1133  pages,  64a  illustrations.  Cloth, fS.oo  net;  Sheep  or  HaHMorocco, 
87,00  tiet.     By  SMiscriplioa. 

SENN'S  SYLLABUS  OF  SURQERV. 


Ph.D..    LL.D..    Professor   of  Surg 
Cloth,  Jl-So  nel. 

SENN'S  TUMORS.    Second  Edition,  Revised. 

Pathology  and  Surgical  TreainienL  uf  Tumuts.    By  MiHuLAS  Skmm,  \, 
Ph.  D.,    LL.D..  Professor   of  Siir^rry,    Kush    Medical    College.  Chici 
Handsome   octavo   volume   of  718    pages,    with  478  lUuiltHtians,   '     ' 
ing    la   full-p.-xge    plates  in    colot^.      Cloth,  $5,00  nel :    Sheep  Ol 
Morocco,  46.00  nel. 

SOLLMANN'S  PHARMACOLOOY. 

A  Teitt-Booli  cif  Pharmacology.     By  TobaLD  Soll; 


STARR'S  DIETS  FOR  INFAIVTS  AND  CHILDREN. 

Diets  for  Infanis  ani'  Children  In  Healtli  anil  in  Disease.  By  LOUIS  STARR. 
M.  D..  EdilorofAo  American  Teil-Book  of  Ihe  Diieaaes  of  Children," 
330  biftnlis  |poclici-bi>ok  siic).  perfcraied  and  nenlly  bound  in  flexibia 
morocco.    Ji.aj  n=L 

STENOEL'S  PATHOLOaV.  Thtrd  Edition,  Tboroughly  Revised. 

A  Tem-Boolc  of  Pathology.  By  ALFRED  STENUEL.  M.  D.,  Ptofeasor  of 
CUnical  Medicine.  University  of  Pennsylvania;  Viiiling  PhyHcian  10  Ihe 
Pennsylvaoia  Hospilal,     Octavo.  S73  pnges,  nearly  40a  illusiraliuns  many 


if  ihcm  in  colors.     Clolh,  ) 


•r  Half  Mor 


nia :  and 


STENQEL  AND  WHIXE  ON  THE  BLOOD. 

The  Blood  in  ils  Clinical  and  Pathological  Relations.  Bv  AL 
GEL,  M.  D.,  Professor  of  Oinical  Medicine,  Univeraitv  of  Penns 
C.Y.  White.  Jr..  M.  D..  instructor  in  Clinical  Medicine.  L 
Pennsylvania.     /«  /V»). 

STEVENS' MATERIA  MEDICA  AND  THERAPEUTICS.    Tlilrd 
Edttion,  Entirely  Rewritten  and  Greatly  Enlarged. 

f  Modem  Therapeutics.     By  A.  A.  StF-VEN?,  A,  M,.  M.  O^W 


n  Pliysic 


e  Univ. 


STEVENS'  PRACTICE  OF  MEDICINE.    Fifth  Edition,  Revi» 

A  Manual  of  the  Practice  al  Medicine.     By  A.  A.  Stbvens,  A.  M.,  M.D.J 
I.ecIureTon   Physical  Dlnenoils  in  Ihe  University  of  Pennsylvania.    Sp«-H 
cially  intended  for  sindenia  prepuriog  for  graduation  and  hospital  exuniar 
lions,    Posl-oclavo.  519  pages  ;  illustraled.    Flexible  Leather,  (a.oo  ni 

STEWART'S  PHYSIOLOaV.     Fourth  EdIUon,  Revised. 

A  Manual  of  I'hvsiulogy.  with  Practical  Exercises.  For  Students  and  Pt«o-B 
lilioners.  By  G".  N.  STEWART.  M.A.,  M.D„D.Sc..  Professor  of  Phyilol-'J 
ogy  and  Histology.  WcBlern  Reserve  Univetsity.  Cleveland.  Ohio.  OcMTOtH 
B94  pages ;  336  illuslralioDS  aixd  5  colored  plates.     Clolh,  (3.75  i 

STONEV'S  MATERIA  MEDICA  FOR  NURSES. 

Maleria  Mediea  for  Nurs«.      By  Emilv  A.  M.  StoNEY,  lale  Su 

ent  of  the  Training-School  for  Nurses,    Carney  Hospital,  Soulh   Bostoikl 

Mass.     Handsome  octavo  lolumc  of  306  pages.     Cloth,  91.50  nc 

STONEV'S  NURSiNQ.    Second  Edition,  Revised. 

Practical  Points  in  Nucsing.  For  Nurses  in  Private  Practice.  ByEMILI^I 
A.  M.  StoNRV,  late  Superinlcndent  of  the  Training- School  for  Nurse^  J 
Carney  Hospital.  South  Boston.  Mass.  456  pages,  with  73  engravings  a  ' 
B  colored  and  hnif-tonc  plates.    Cloth,  (i  .75  net, 

STONEV'S  SURGICAL  TECHNIC  FOR  NURSES. 

Bacteriology  and  Sutgical  Technic  for  Nurses.      By  Emilv  A,  M,  SroNST,,'S 
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THOMAS'S  DIET  LISTS.    Second  Edttlon,  Revised. 

Diet  Lists  and  Sick- Room  Dietary.  By  iRROME  B.  THOMAS,  M.  D..  In- 
structor in  Materia  Medica.  Long  island  Hospital ;  Assistant  Bacteriologist 
to  the  Hoagland  Laboratory.     Cloth,  $i.^S  ^^    Send  for  sample  sheeL 

THORNTON'S  DOSE-BOOK  AND  PRESCRIPnON-WRITINQ. 
Second  Edition*  Revised  and  Enlarged. 

Dose-Book  and  Manual  of  Prescription-Writing.  By  El.  Q.  THORlfTON, 
M.  D.,  Demonstraior  of  Therapeutics.  Jefferson  Medical  College.  Philadel- 
phia.    Post-octavo,  362  pages,  illustrated.     Flexible  Leather,  ^.00  net. 

VECKl'S  SEXUAL  IMPOTENCE.    Third  Edition,  Revised. 

The  Pathology  and  Treatment  of  Sexual  Impotence.  By  Victor  G.  Vecki, 
M.  D.  From  the  second  German  edition,  revised  and  enlarged.  Demi- 
octavo,  329  pages.     Cloth,  $2.00  net. 

VIERORDT'S   MEDICAL   DIAQNOSIS.     Pourtli   Bdition,  Re- 
vised. 

Medical  Diagnosis.  Hy  Dr.  Oswald  Vierordt,  Professor  of  \fedicine. 
University  of  Heidelberg.  Translated,  with  additions,  from  the  filth  en- 
larged German  edition,  with  the  author's  permission,  by  Francis  H. 
Stuart,  A.  M..  M.  D.  Handsome  octavo  volume,  603  pages;  194  wood- 
cuts, many  of  them  in  colors.  Cloth,  4.00  net ;  Sheep  or  Half-Morocco. 
^5.00  net. 

WATSON'S  HANDBOOK  FOR  NURSES. 

A  Handbook  for  Nurses.  By  J.  K..  Watson,  M.  D.  Edin.  American 
Exlition,  under  supervision  of  \.  A.  Stevens,  A.  M.,  M.  D.,  Lecturer  on 
Physical  Diagnosis,  Univei-sity  of  Pennsylvania.  i2mo,  413  pages,  7^  illus- 
trations.    Cloth,  I1.50  net. 

WARREN'S  SURGICAL  PATHOLOGY.    Second  Edition. 

Surgical  Pathology  and  Therapinitios.  By  JOHN  COLLINS  Warren.  M.  D.. 
LL.D..  F.  R.C.  S.  (Hon.),  Professor  of  Surgery,  Harvard  Medical  School' 
Handsome  octavo.  873  pages ;  i^^6  relief  and  lithographic  illustrations,  33  in 
colors.  With  an  Appen<ilx  on  Soientitic  Aids  to  Surgical  Diagnosis,  and  a 
series  of  articles  on  Regional  Bacteriology.  Cloth,  fc.oo  net ;  Sheep  or 
Half  Morocco,  |6.oo  net. 

WARWICK  AND  TUNSTALL'S  FIRST  AID  TO  THE  INJURED 
AND  SICK. 

First  Aid  to  the  Injured  and  Sick.  By  F.J.  Warwick,  B.  A..  M.  B. 
Cantab.,  M.  R.  (.'.  S..  Surget>n-Captain.  Volunteer  Medical  Staff  Corps* 
London  Companies;  and  A.  C.  Tinstall,  M.  D..  F.  R.C.S.  Ed.,  Sur- 
geon-Captain commanding  E;Lst  London  Volunteer  Brigade  Bearer'Com- 
pany.     i6mo.  232  pages,  and  nearly  200  illustrations.     Cloth.  Ji.oo  net. 

WOLF'S  EXAMINATION  OF  URINE. 

A  Hand-Book  of  Physiologic  Chemistry  an<l  Urine  Examination.  By 
Charles  G.  L.  Woif.  M.D..  Instructor  in  Physiologic  Chemistry,  Cor- 
nell University  Medical  College.  i2mo  volume  of  204  pages,  47  illustra- 
tions.    Cloth,  51-25  net. 
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Pric*,  Cloth.  Si.oo  net  per  copy,  eitcept  wben  otbcrwlH  noted. 
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ElientlaJl  Ol  AOkton^.  By  Ch*hi.b^  B  NAHcmom.  M.D.  Siaih  cAiian. 
BaienCl&lB  of  Uedlc&I  Chemlitry,  OrguUc  Uii)  InoTf uile.  By  Law*iiici 
EtientUOi  or  Obitetrlci.  By  W.  Eathihit  a^hton.  m.  d.  Firih  id^ticiii. 
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Wm.  M.  PowiLi,  R  D      (Double  numhir,  t^V  ""■) 
BamtUai  of  OrneeolOKT-     By   Ebwin  B.  Ckaoin,  M.  D,       FiTlh    edKi 
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